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abstract 


To  what  extant  do  different  teaching  methods  get  better  results 
when  different  methods  are  applied  to  trainees  selected  because 
their  aptitude  patterns  are  not  only  appropriate  to  the  subject 
matter  but  also  to  the  method  in  which  the  subject  matter  is 
presented? 

From  a  practical  point  of  view,  this  study  shows  that  trainees 
do  learn  better  when  the  training  method  Is  appropriate  to  their 
aptitude  patterns. 

The  experiment  reported  here  tested  this  concept  with  two  methods 
of  teaching?  One  method  of  teaching  /was  a  strictly  rots  method. 
The  traiheee  'Were"  required  to  memorise  the  material  presented  and 
be  able  to  give  it  back  on  examinations.  The  second  method  asked 
that,  in  so  far  as  possible,  the  instructor  present  explanations, 
get  the  students  to  ask  why,  and  call  for  explanations  of  the 
various  concepts.  The  experiment  was  conducted  in  the  AM-P 
Course,  Haval  Air  Technical  Training  Center,  MS  Jacksonville,  a 
school  which  is  essentially  a  preparatory  school  giving  refresher 
training  to  Marine  Corps  Airmen  just  before  they  are  sent  to 
their  Class  A  Schools  for  training  for  specific  rates.  The  sub¬ 
ject  matter  of  the  course  includes  mathematics,  electricity, 
mechanics,  introductory  orientation  to  aviation,  and  the  like. 

The  trainees  included  were  those  scheduled  to  enter  the  Mechani¬ 
cal  Occupations. 

'  L\ 

Two  parts  of  this  course  were  chosen  as  the  experimental  periods 
of  instruction.  These  were  Phase  III,  Mechanics,  Mathematics, 
and  ftiysics,  and  thase  1,  Unit  4a,  Aircraft  Familiarisation. 

Results  of  the  instruction  were  measured  by  objective-type  exam¬ 
inations  given  by  the  school.  The  same  set  of  examinations  was 
used  for  all  experimental  groups. 

The  results  fran  Phase  III  were  not  as  clear  as  those  from  the 
other  experimental  part  of  the  course.  The  lack  of  clarity 
stems  from  an  apparent  lack  of  distinction  in  the  two  methods  of 
instruction.  The  instructors  were  non-commissioned  officers  who 
had  been  teaching  by  a  more  or  less  rote  method  and  who  were  not 
able  to  make  a  sharp  differential iai  between  the  two  methods 
when  aeked  to  use  one  or  the  other.  However,  the  differences 
reflected  in  the  Aircraft  Familiarisation  Unit  were  clear.  It 
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vat  found  that  trainees  taught  hr  both  the  rot#  rethod  and  by 
tho  wjgr  aothod  required  high  score*  in  the  Verbal  factor. 

Factor  K,  Jfcaorlaatioa,  *«tcrfared  with  success  in  the  wfey 
reasoning  aothod.  r  ctor  If,  a  bord  fluency  factor,  sugrented 
tht  learning  in  tht  rota  aothod. 

Vocational  intortoi  scores  Identified  with  Mo  chan  leal  Occupation! 
ton  bo  used  to  identify  tr&inooo  who  do  wall  in  the  rota  aothod 
whila  secret  for  astlwitias  aora  or  laao  opposite  to  the  Mechani- 
oal  Occupationa  nay  ba  used  to  identify  tralnoat  who  do  loot  well 
whan  trained  by  tha  gffef  aothod*  It  la  possible  that  intaraat 
•ear#  pattern  baara  on  quality  of  perfomenee  under  one  instruc¬ 
tional  aothod  or  another. 

There  is  at  least  a  hint  in  the  data  aallaetad  that  tha  •pro¬ 
ductive  Morale*  of  tha  tralnaao  is  related  in  a  snail  way  to 
instructional  aothod . 

In  tha  oasa  of  national  eaergeney,  whan  jmuj  nan  are  In  training, 
and  Chare  tiaa  la  vary  important.  It  will  ba  pcoslbla  and  fta»- 
iblo  to  select  non  far  training  and  to  train  than  with  rethods 
appropriate  to  their  aptitude  pat  tamo*  Far  tsaapla,  in  tha  Air- 
aaa-F  School,  first  gat  as  nany  non  as  pcaolbls  with  higd  V,  Yarbal 
factor  aeoras  or  high  OCT  soars**  than,  split  these  into  tun 
grasps  for  teaching*  Thasa  with  a  lav  factor  M  sc ora  nay  ba  pat 
in  ana  group  and  taught  by  tha  why  or  applanation  aothod.  Thoaa 
with  high  factor  IT  soaras  can  ba  pat  in  a  class  to  ba  taught  by 
tha  rota  aothod. 

Thane  is  otill  auch  work  to  ba  dona  on  this  problon*  Tbs  expert- 
rental  work  so  far  has  shown  that  tha  principle  is  sound  and 
correct*  Thara  has  not  boon  enough  aaperlaeatal  work  dona  sac- 
placing  tha  aptitude  patterns  dantnded  by  different  rethods  of 
instruction,  nor  hare  tha  aptitada  patterns  appropriate  to  conbi- 
nat lens  of  rethods  of  instruction  boon  studisd.  Stadias  naad  to  ba 
reds  so  that,  in  a  ease  of  national  aaargancy,  training  nay  ba 
spaadad  up,  and  so  that,  perhaps,  a  fair  aora  nan  rey  ba  areilable 
for  taohnlcal  training* 

In  addition,  later  on-the-job  performance  of  tha  experimental 
trainee*  neado  to  ba  studied  relative  to  tha  instructional  rethod 
used  and  to  tha  corresponding  aptitude  pattern. 


BACKGROUND 


Tb «  research  here  reported  has  grown  from  our  observation*  that, 
while  Measured  differences  among  individuals  have  served  a  useful 
Amotion  in  the  selection  of  persons  for  training,  when  the  se¬ 
lected  persons  start  their  training  the  training  program  make 
little  or  no  use  of  the  concepts  of  Individual  differences. 

Training  method  is  presumed  to  be  a  function  of  the  subject  matter 
and  unrelated  to  the  aptitudes  of  the  trainees.  Experimentally 
derived  information  in  this  area  is  basic  if  we  are  going  to  con¬ 
sider  a  teaching  method  to  fit  the  aptitude  patterns  and  conceptual 
habits  of  the  learners ,  or  if  we  are  to  select  learners  by  aptitude 
pattern  so  as  to  profit  maximally  from  scam  distinct  method  of 
training. 

The  major  hypothesis  of  this  research  is,  "Some  individuals  can 
loam  a  subject  or  body  of  information  better  by  one  method  and 
other  individuals  can  learn  that  same  material  better  by  another 
method,  depending  on  their  pattern  of  aptitudes** 

Tho  hypothesis  is  not  new,  but  there  has  been  little  research  to 
test  It  and  to  study  its  ramifications. 

i 

Three  prior  studies  may  be  cited.  Smith  showed  that  intelligence 
test  scores  correlated  near  xero  with  marks  in  a  high  school  Indus¬ 
trial  Arts  course  when  all  grading  was  done  by  the  instructor,  but 
when  projects  were  evaluated  by  the  pupils  themselves,  the  correla¬ 
tion  between  marks  and  intelligence  test  shores  was  substantial. 

Sllisoa  and  Edgerton  showed  that  college  freshman  course  marks 
showed  substantial  correlation  with  Thurston*1#  factor  ¥  (verbal 
ability).  Marks  in  biological  science  showed  significant  correla¬ 
tion  with  thurstone  *s  deductive  reasoning  factor,  while  romance 
language  marks  showed  significant  correlation  with  Thurstons  *s  in¬ 
ductive  reasoning  factors.  The  explanation  offered  was  difference 
in  teaching  method. 


1  Smith,  R.  B*,  Unpublished  Ph.D*  dissertation,  1928, 
The  Ohio  State  University. 

2  Ellison,  M.  L.  and  Edgertoo,  H.  A.,  "The  Thurstons 
Primary  Mental  Abilities  Tests  and  College  Maries", 
Educational  and  Psychological  Measurement.  Vol.  I, 
Mo.  U,  October  1941. 
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Idgerton^  should  that  eons  trainees  learn  better  nk Mm  presented 
with  qm  sequence  of  materials  and  others  loom  better  idiom  pro* 
oontod  with  the  Mao  material  in  a  different  sequence.  This  study 
was  conducted  in  tho  Aerographed  Mato  School,  Simas  A,  XATTb, 

IIS  Lakehurst.  Tho  course  was  taught  in  two  pat  to  mi: 

1  h>  •?  <  1 

A.  Insofar  as  feasible,  pm  went  tho  how  to  do  A% 
before  tho  explanation  and  meteorology . 

•  .  .  -N  ,  j  /( 

B.  Insofar  as  foasiblo,  prosont  tho  oylaaution 
and  meteorology  before  tho  how  to  do  it* 

Trainees  who  learned  bettor  under  tho  how  to  boforo  cxplair  4o&  ar¬ 
rangement  did  not  haws  tho  saas  pattom  of  aptitude  test  *ore  as 
thoso  who  loamod  belter  under  tho  explanation  boforo  hm  J&  ar» 
rengenest  Oh  tho  basis  of  scores  on  the  Chicago  Toot  of  Primary 
Mental  Abilities* 

Those  Who  were  ab&m  average  in  factor  ?  (verbal 
ability)  lsarnod  aoro  effectively  in  both  arrange- 
Mats  of  the  curriculum  than  did  thoso  below 
average  on  factor  V. 

Those  who  had  above  avsrago  scores  for  factor  X 
(numerical  ability)  did  bottor  on  the  aoro  rentiw 
aspects  of  the  course  when  presomtod  hew  to  first* 

Those  who  were  above  average  for  factor  W  {ward 
fluency}  did  slightly  bottor  in  the  course  than 

thoso  below  average  on  the  factor*  The  differences  i 

wore  greater  for  those  who  had  tho  explanation  bo-  | 

fore  their  how  to,  | 

\ 

Factor  3  (spatial  discrimination)  brings  to  light  : 

the  fact  that  tho  instruction  is  routine  and  procedure  ’t 

oriented,  rather  than  taught  in  terms  of  spaoe  oen- 
cepts  of  weather  phenomena. 

jt 

Those  who  were  above  average  for  factor  I  (reasoning) 
did  bottor  than  thoee  below  average  in  the  factor 
when  they  had  explanation  boforo  how  to* 

Thoso  who  were  gbove  average  for  factor  X  (rote  memory ) 
did  slightly  batter  than  those  who  were  below  average 
on  tho  factor.  The  difference  is  greater  for  those 
who  had  the  how  to  before  their  explanation. 


3  Mchardsen,  Bellows,  Henry  X  Company,  Tnc.,  "Should 
Theory  Precede  or  Follow  A  ,How-To-Do~It *  Phase  of 
Training",  A  research  project  conducted  under  contract 
Hour  1722(00),  Office  of  Maval  Hesearch,  Deoejdber  31*  1956. 
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ff*nfti,<*  or  2^2  48  possible  and  encouraging 
1*o  trainees  to  ask  why.  K  ^ 


If  the  hypothesis  under  ineestigation  in  this  study  is  uDhold  fs,, 
thsr  research  should  follow  in  which  si,ii„  apheld,  fur- 

~ &  sr^ssn 
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THE  EZFERSKHT 

'"I mw  m  in— mmm mm*: 


The  Situation 

To  conduct  an  experiment  to  tost  the  ideal  act  forth,  the  follow¬ 
ing  factors  controlled  the  selection  of  a  training  program  from 
which  experimental  data  could  be  collected* 

<.  \  ■  ' 

1*  The  training  program  suet  contain  a  substantial 
segment  of  material  which  can  he  taught  either 
by  the  rote  method  or  by  introducing  more  **pl*'« 
nation  or  wgg£  presenting  the  same  materials* 

2#  The  school  directors  and  instructor#  most  be 
willing  to  cooperate  in  the  experiment,  with 
assurance  that  it  will,  mot  canes  them  .to  do 
less  effective  instruction  them  by  the  method  ... 
they  are  currently  using*  x 

3*  Objective  form  examinations  need  to  be  available 
'  to  measure  the  quantity  or  quality  of  learning* 

4*  The  same  eet  of  exasdneitame  must  be  need  to 
measure  the  learning  of  all  groups  of  trainees 
participating  in  the  experiments 

5  c  A  sufficient  number  of  trainees  must  be  entered 
in  the  school  to  make  it  possible  to  collect  the 
data  eeoncmicallf* 

An  appropriate  setting  for  the  experiment  was  found  in  the  haval 
Air  Technical  Training  Canter,  IAS  Jacksonville,  in  the  Airman-!* 
School*  The  Airman-P  School  is  essentially  a  ^preparatory*  school, 
giving  introductory  orientation  to  aviation,  training  in  elmasntary 
manual  Skills,  and  refresher  training  in  mathematics,  electricity, 
and  mechanics*  The  training  is  designed  to  prepare  enlisted  men 
for  their  training  in  the  Class  A  Schools  which  prepare  fbr  job  per¬ 
formance  in  ,a  specialised  area*  The  Aimaa-P  School  program  is 
ahotm  in  the  Outline  of  Training  *  The  me tori sis  are  presented  in  an 
integrated11  rather  than  in  block  faction,  1*#*,  the  materials  of 
cr.e  phase  are  interwoven  in  the  instruction  to  some  extent  with  mate¬ 
rials  from  another  phase*  It  presented  in  block  fashion,  the  train¬ 
ees  would  work  full  tins  on  one  topic,  e*g«,  mathematics,  until  that 
was  completed  before  taking  up  the  next  topic*  An  integrated  pare- 
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OUTLINE  OP  TRAINING 

— — »— —  ■— i—iiu  —wiwfew mmmmrnm*  ■  m>. 

Airman-?  School 

Naval  Air  Technical  Training  Canter 
MAS  Jacksonville 


mm  1  -  IMDOOTIMATIOS  -  -  *  -  -  -  -  -  *  - - -  86  hours 

Unit  1  -  Introduction  to  Airman  School 

(Glass  P)  -  -  -  *  -  *•  Estimated  B  hours 
Unit  2  *-  Group  testing  for  placement 
into  occupational  group¬ 
ings  -  -  -  -  -  ~  - - Estimated  4  hours 

Ubit  3  *  Aviation  rating  faailiari- 

satloa  ------  —  Estimated  1?  hours 

%it  4  -  Airmen  qualifications  -  Estimated  51  hours 
*a.  Aircraft  familiari¬ 
sation  -  -  -  -  -  -  31  hour'# 

W  Fire-fighting  -----  6  hours 

o*  Survival,  *f*>  #**■  m*  pm.  <m*  14  hours 

Unit  5  •"  Moral,  'guidance  -----  Estimated  2  hours 

Unit  6  -  Guidance  (Special 

Advisory  .Program)  —  Estimated  4  hours 


PHASE  rr  ^  BASIC  MANUAL  SOILS  -  - 


Unit  3 
Unit  4 


metal  fabri¬ 
cation 

—  Metal 

-  Technical  publica¬ 

tions  —  -  -  - 


«W»  «■  M«  ««K  «l  NMfr  *■•'4  *K*  4M»  56  hours 

Eat  Last  ted  12  hours 

Estimated  12  hours 
Estimated  16  heirs 

Estimated  16  hours 


*PHA5E  III  -  RELATED  SUBJECTS  -  - 

.x j 

Unit  1  «  General  Mathematics  - 
Unit  2  -  Mechanics  ------ 

Unit  3  -  Electricity  —  ~  -  ~ 


-  -  -  * —  - -  98  hours 

-  Estimated  40  hours 

-  Estimated  33  hours 

-  Estimated  25  hours 


'll 

#Parts  of  the  course  included  in  this  study. 
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sent  at  .ion  means  that  trainees  receive  instruction  in  each  of  sev¬ 
eral  topics  each  day#  Tor  example,  the  first  hour  might  be  math¬ 
ematics*  the  next  two  periods  mechanics*  followed  by  physics*  with 
the  afternoon  spent  in  the  shop. 

On  the  bAsis  of  review  of  the  curriculum  content  and  from  discus¬ 
sion  with  personnel  at  the  School*  It  was  agreed  that  the  best 
materials  tor  the  purposes  of  the  studly  would  be  those  presented 
as  Phase  XIX*  General'  Mathematics*  Mechanics*  and  Electricity*  and 
in  Unit  4a  of  Pham  I,  Aircraft  Familiarisation*  These  seemed  to 
offer  the  best  possibility  for  being  taught  by  both  of  the  experi¬ 
mental  methods# 

A  nm  class  of  students  enter  the  "School  'each  week*  designated  by 
the  week  of  the  year  they  entered*  e#g#,  Glass  2?  entered  in  the 
2?th  week  of  the  year,  etc#  Four  classes,  27,  28,  29,  and  30,  of 
1957  were  selected  for  this  experiment#  The  trainees  are  divided 
by  the  school  into  two  groups,  JOG  (Mechanical.  Occupational  Group} 
and  ®DCr  (Electrical  Occupational  Group),  and  are  trained,  in  sepa¬ 
rate  sections  of  the  course#  The  classification  of  trainees  is 
based  on  aptitude  test  scores,  work  experience,  high,  school  train¬ 
ing,  and  interests*  The  experimental  sample  included  all  trainees 
in  the  Mechanical  Occupations  Group  (WO)  entering  the  course  dur¬ 
ing  a  four-week  period#  WQ  trainees  were  chosen  tor  the  experi¬ 
ment  because  the  subject  matter'  taught  them  appeared  more  adaptable 
to;  tl»'«xperis«Kit*  °  ■ 

Bis  MGG  training  leads  to  schools  for  the  following  rates; 


IBS 

J^mchute  Bigger, 

Safety 

AK 

Aviation  Store¬ 
keeper 

j mi 

Aviation  Mechanics 
let 

AG 

Aerographic 

Mate 

Aviation  Ordnance- 
mans  Utility 

AO  T 

Aviation  Ordnance 
mans  Turrets 

ADH 

Aviation  Mechanics 
helicopter 

FH 

Photographer^ 

Mate 

AMH 

Aviation  Metal  «dth, 
%draulics 

AMS 

Aviation  Metal- 
smith.  Structural 

km 

Aviation  Mechanic, 
Reciprocating 

Parachute  Rigger, 
Maintenance 

Table  1  shows  the  classes,  the  dates  on  which  they  entered,  and 
the  experimental  conditions  used#  The  nusfcer  of  classes  chosen 
was  determined  by  the  number  of  trainees  available  in  each  class# 
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TABLE  1 


TEACHING  METHOD  A HD  OBJECT  MA?m 
FOR  THE  TWO  ElfERIMENTAL  CROUPS 


Beginning 

teaching 

Subject 

Group  Glass 

Bate 

Method  Used 

hatter 

i  m 

8  July  57 

Bote 

Phase  HI 

1  .  28 

15  July  5? 

Bote 

Phase  III,  I 

•21  29 

22  July  57 

Why 

Phase  III,  I 

11  30 

29  July  57 

Why 

Phase  III 

Sine©  seventy^fiy®  -  or  more  trainee*  in,  each  class  war#  MDG,  tit© 
classes  mu Id  furnish  max*©  than  100  cases,  and  an  aocaptabl# 
number  of  train###  taught  fey  om  of  the  method#*  Two  more  class- 
as  would  offer  .sufficient  numbers  exposed  to  the  other  method# 
Glass##  27  m&  28  formed  Group  1  (.169  eases)  and  ware  taught  as 
completely  m  possible  fey  rot#  memory.  Class©#  29  and  30  formed 
Group  II  (158  eases)  and  war#  taught  by  th#  theory  or  why  method, 
using'  reasoning  or  explanation  as  an  approach  to  th  a  material.*  of 
the  course.  Each  of  the#©  individual#  had  taken  of  th*  test# 
and  had  completed  the  course  on  schedule.  ■ 


from  the  point  of  rim  of  th©  military  composition,  th#  two  groups 
war©  quite  comparable*  Table  2  show#  the  maker  of  WO  trainees 
in  each  class  according  to  military  composition.  Host  of  the 
trainees  worm  sent  to  th#  school  directly  from  •Boot*  camp  and 
had  had  no  other  military  experience.  Class  27  had  more  six  month 
reserve#  in  it  than  other  classes*  It  was  felt  that  this  did  not 
materially  -bias  th#  sampling* 


OF  1KAXKHBS  Id  EACH  GLASS 


Military  composition* 

Complete 

Group 

Class 

1 

2 

3 

4 

Data 

I 

Bote 

tm?) 

2? 

28 

5 

4 

70  , 

SI 

9 

4 

n 

0 

S3 

86 

n 

'i 

JSji 

29 

63 

2 

i 

71 

(»-158) 

30 

3 

80 

0 

5 

87 

*1  hen  sent 

in  from,  a  unit. 

2  Recent  Boot  camp  graduates. 

3  Two  year  reserves  on  active  duty* 

4  Six  months  reserves  on  active  duty* 


*  c- 
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The  first  two  classes,  Group  X,  were  taught  by  rota  methods,  and 
the  last  two  classes,  Group  XI,  ware  taught  by  the  why;  Methods . 

This  cm«r  was  chosen  because  it  was  believed  that  it  would  be  easi¬ 
er  for  tb*  instructors  to  teach  by  a  purely  rote  method  and  that,  as 
they  became  mere  acquainted  with  the  experiment.  it  would  be  less 
of  a  problem  for  them  to  shift  to  the  why  method  than  to  reverse  the 
procedure*  Alan,  the  a*p*ri?mnter  held  the  personal  belief  that  the 
more  effective  instructors  would  prefer  to  put  more  w*$j;  into  their 
teaching  as  they  began  using  acre  of  that  particular  approach. 

gagaSSBSL  of  Mmim 

1S»  effsct  of  imtrttotioa  wao  asasursd  by  subject  matter  sxaains- 
iions  prepared  by  the  school.  All  four  experimental  classes  were 
given  the  same  examination*  to  provide  common  standards  by  which 
their  learning  could  be  measured  and  compared,  the  examinations 
were  multiple  choice  type*  Each  of  the  questions  had  been  used  pr»« 
vlousiy 'and  had  been  checked  by  item  analysis  for  difficulty  level, 
effectiveness  of  the ,  dimferactors,  and  discrimimtion  of  hi^h  and 
low  total,  scores.  In.  order  to  give  some  security  to  the  examina¬ 
tions,  end  minimise  informal  passing  of  exardmti.<m  information  from 
.case  class  to  the  next,  the  order  of  presentation  of  the  questions  in 
each  examination  for  the  four  classes  was  varied  from  one  class  to 


the  Instructors 

aWwfrfcwf  1 1  iMi<—p* ,  iijn  jajji  nmmtftmMU** 

There  were  eleven  -  instructors  in  Phase  XXX  during  the  experimental 
periods  All  'instructor^  taught-  ■their  subject  setter  in.  the  course 
using  the  rote  method,  in  Glasses  27  end:  28  and  then  used  the  why 
method  for  Glasses  29  and  30,  The  only  exception*  to  this  were  due 
to  normal  attrition  and  leave#  This  had  the  effect  of  removing 
*iasthictor-M»thod*  interaction  from  the  experimental  -design*  The 
instructors  were  Marins  Corps  ICO’#  who  were  trained  arid  experienced 
in  the  various  aviation  ‘rates. 

The  Aptitude  Tests  ■ 


to  obtain  patterns  of  aptitudes  t&ich  might  have  signifianee  for 
this  study,  it  was  desirable  to  have  measures  of  a  number  of  rela¬ 
tively  independent  aptitudes  or  aptitude  factors  which  presumably 
might  be  related  to  habits  of  learning.  Xn  addition  uach  measures 
need  to  be  appropriate  to  the  intellectual  and  educational  level  of 
the  experimental  subjects. 

The  Chicago  Test  of  Primary  Mental  Abilities  was  selected  because  it 
met  the  specifications  and  because  it  had  indicated  some  usefulness 
for  such  a  purpose  in  sarlier  studies.  This  timed  test  was  adminis¬ 
tered  to  all  trainees  included  in  the  study*  for  Class  2?,  the  test 
was  administered  during  the  first  week  of  instruction  and  for  the 
other  three  classes,  the  test  was  administered  during  their  orienta¬ 
tion  week  prior  to  class  attendance*  Scores  are  produced  for  each 
of  sli.  Frimary  Mental  Factors,  defined  as  follows 
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Pastor  N  -  The  Number  factor  involve#  the  ability  to 
do  numerical  calculations  rapidly  and  accurately.  It 
is  not  dependent  upon  the  reasoning  factors  in  prob- 
lea-solving  but  eeeas  restricted  to  the  simpler 
processes >  such  as  addition  and  multiplication* 

?&ciar,  £  -  The  Ysrbal  factor  is  found  in  tests  in- 
valving  Verbal  comprehension,  for  exaaqple,  tests  of  .•*, 
vocabulary,  opposites,  synonyms,  completion  tests, 
and  various  reading  comprehension  tests. 

Factor  S  *  The  Space  factor  involves  any  task  in  which 
the  subject  Manipulates  an  object  leaginally  in  space. 

Factor  ¥-  »-  The  Word  Fluency  factor  is  called  upon  when¬ 
ever  the  subject  is  asked  to  think  of  isolated  words  at 
a  rapid  rate,  Xt  can  be  exhibited  in  such  tests  as 
an&gras%  rhyming,  and  recalling  words  with,  a  given  in¬ 
itial  letter,  prefix,  or  suffix. 

Factor  R  -  The  Reasoning  factor  can  be  found  in  tasks 
requiring  the  subject  to  discover  a  rule  or  principle 
involved  in  a  series  or  groups  of  letters.  In  expert- 
mental  studies,  two  separate  Reasoning  factors  have 
been  indicated,  perhaps  Induction  or  Deduction,  The 
present  reasoning  tests  are  more  heavily  saturated  with 
the  Inductive  factor,  but  the  factor  here  is  called 

Factor  E  -  The  rote,  Memory  factor  depends  upon  the 
4  ility  to  memorise  quickly. 

Tbs  scores  on  these  six  factors  are  relatively  independent.  Each 
factor  measures  seas  component  of  what  has  been  recognised  as  "gen¬ 
eral  intelligence «**  Hence,  it  Is  reasonable  to  believe  that  the 
factor  scores  will  identify  persons  having  differing  patterns  of 
ability,  Persons  with  some  patterns  of  abilities  will  learn  better 
under  one  method  of  presenting  the  subject  matter  and  others,  who 
have  some  other  pattern  of  scores,  will  learn  better  under  other 
methods  of  presentation,  5 

In  addition  to  the  Chicago  Test  of  Primary  Mental  Abilities,  certain 
test  scores  were  available  for  all  of  the  trainees.  Since  these 
teste  were  regularly  administered  and  used  in  the  classification  and 
placement  of  trainees.  It  appeared  pertinent  to  include  such  test 
scores  as  possible  sources  of  information  regarding  aptitude  patterns, 
Apparently,  the  only  effect  pertinent  to  this  study  in  using  these 
tests  as  indicated  is  ons  of  reducing  the  variability  of  the  test 
scores  of  those  trained  as  MOO1*  relative  to  lavy  enlisted  personnel 
as  a  whole.  Data  from  three  such  tests  were  available  from  the 
trainee  records)  the  General  Classification  Test,  the  Maty  Mechanical 
Comprehension  Test,  and  the  Navy  Vocational  Interest  Inventory* 
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The  General  Classification  Teat,  a  teat  of  the  individual 1  a  abil¬ 
ity  to  learn,  is  currently  used  by  the  Marine  Corps  for  purposes 
of  recruit  classification*  It  was  developed  by  the  Army  and 
adopted  for  Marine  Corps  nee  about  194$#  It  is  *  four-part,  mul¬ 
tiple-choice  type  test  with  questions  in  each  part  arranged  in 
ascending  order  of  difficulty.  Separate  soores  were  available  for 
each  of  the  three  parts  or  sub-tests,  as  well  as  a  total  score  for 
the  entire  test# 

The  Sub-tests  are  described  briefly  below* 

Sadia*  vo^-a^ir  -  ®»i*  is  *  53-H**  sub-test 

requiring  twenty^five  minutes,  it  consists  of  a  se¬ 
ries  of  paragraphs  with  certain  words  in  each  under¬ 
lined.  The  individual  is  presented  with  multiple- 
choice  typo  of  questions  which  ask  him  to  identify 
the  meaning.  of  the  underlined  word  and  additional 
enltiple-choice  quertiona  designed  to  teat  hi#  un¬ 
derstanding  of  the  material  presented. 

ferltiiamtlc  Computation  -  This  is  a  5^-itcw  sub-test 
o  requiring  fifteen,  minutes,  It  measure#  the  sublet*# 

•  ability  to  solve  arithmetic  problems  by  reasoning# 

Pattern  Analysis  -  This  it  a  50-item  sub-test  re-  • 
q wiring  twenty  minutes*  Item#  in  this  sub-test  are 
a  series  of  unfolded  patterns  together  with  a  corres¬ 
ponding  series  of  folded  figures#  The  individual  is 
presented  with  both  the  pattern  and  the  figure  and  is 
required  to  Identify  portions  of  the  figure  which 
;>  match  those  appearing  on  the  pattern.  It  tests  his 
ability  to  manipulate  pattern#  .mentally# 

Total  Score  -  The  total  score  on  the  General  Classi¬ 
fication  Test  was  also  available,  in  addition  to  the 
scores  for  the  sub-tests  which  comprise  it#  As  a 
whale,  the  test  is  designed  to  determine  the  extent  - 
of  a  trainee*  s  ability  to  learn# 

The  Ha#y  Mechanical  Comprehension  Test,  administered  as  part  of 
the  levy  Basic  Test  Battery,  measures  the  trainee1#  mechanical  com~ 
prehension* 

The  I fevy  Vocational  Interest  Inventory  was  adadriietered  to  all 
trainees  during  Phase  X,  Unit  2,  of  the  School  training*  This  had 
besn  scored  for  only  four  rates.  The  ecores  on  these  are  used  as 
aids  in  classifying  trainees  for  training  fbr  different  rates* . 
Scoring  keys  for  the  remaining  twelve  rates  were  made  available  and 
scores  were  obtained  for  this  study.  The  Mavy  Vocational  Interest 
Inventory  uses  the  expressed  preferences  fcr  tames  and  activities 
of  m  Individual  to  show  the  degree  to  which  that  person*  s  prefer¬ 
ences  match  the  tames  and  activities  characteristic  of  various  Mavy 


specialties,  The  Inventory  included  570  items  arranged  in  group* 
of  threes,  making  a  total  of  190  triad* *  The  teat  task  is  to  indi¬ 
cate  which  of  the  activities  shown  in  each  triad  is  moat  preferred* 
It  is  untimed. 

'•-S" 

\  \  , 

In  addition,  scores  were  obtained  for  each  of  nine  general  or  homo¬ 
geneous  keys#  These  keys  were  constructed  by  cemfoining  or  amalgam¬ 
ating  key*  for  rater,  which  A  owed  a  high  degree  of  similarity* 

These  homogeneous  keys  may  be  characterized  as  follows* 

HI  Mechanical  -  The  items  in  this  key  relate  primarily 
to  mechanics,  am  chine  operation  and  design*  or  to-  home 
repairs  of  mechanical  and  simple  electrical  gadgets# 

H2  Medical.  Service  -  The  items  in  this  key  express 
interests  in  medical  and  hospital  service  activities 
and  occupations,  or  in  doing  medical,  biological,  or 
chemical  research  * 

10  Clerical  -  Interests  in  general  office  clerical 
work,  office  machine  operation,  bookkeeping  and  ac¬ 
counting,  and  office  management  are  indicated  by  the 
items  scored  on  this  key*. 

H4  Klecbronie  -  These  items  deal  with  t  he  mainte¬ 
nance,  operation  and  building  of  radio  and  other 
electronic  equipment  and  with  the  repair  and  con¬ 
struction  of  electrical  ay  stems  and  devices* 

f 

H5  food  Service  -  These  items  are  concerned  almost 
completely  with  interests  in  the  preparation  of  food 
and  in  menu.  planning* 

H6  Moodworkiag  -  The  content  of  the  ■'  luster 
apparent  in  this  key  deals  with  carpentry  and  furai- 
ture-iwUdLng.  the  remaining  items  (plus  some  in  the 
above  cluster)  seem  quite  unrelated,  although  each 
selected  item  involves  the  rejection  of  an  alterna¬ 
tive  that  deals  with  electrical-electronic  or  with 

medical-chemical  interests# 

( \ 

If?  Verbal  Activities  -  Two  clusters  of  content  are 
indicated  by  these  items*  The  largest  deals  with  a 
variety  of  verbal  activities  while  the  other  indi¬ 
cates  Interests  in  aesthetics*  A  few  of  the  items 
express  an  interest  in  people;  others  see©  related 
only  In  that  they  seem  socially  accepted,  “highly- 
thought-of*  activities* 


H8  Clean  Hands  Act  iritis  •  -  There  seems  to  be  no  easi¬ 
ly  inUrpretable  common  theme  indicated  by  these  items, 
although  it  appears  that  high  score*  on  this  key  re¬ 
flect  preference  for  "clean  hands"  kinds  of  activities* 

H9  Hjysical  Effort  -  The  major  cluster  of  items  in  this 
key  reflects  interests  in  athletics  and  other  outdoor 
activities.  A  second  set  of  interests  deals  with  un¬ 
skilled  manual  jobs  and  home  repairs*  The  remainder 
seem  to  indicate  a  sort  of  coapulsivsne  sa  or  neatness 
about  simple  manual  tasks*  The  alternatives  to  the 
keyed  responses  reflect  aversions  for  feminine,  in¬ 
door,  verbal  and  responsible  cosqplex  activities* 


IV 


COURSE  KUM1HATIOMS  AS  MEASURES  OF  I£ft£NXN8 


The  school  examinations  furnish  the  basic  measures  by  which  the 
pertinent  hypotheses  may  be  tested*  All  trainees  in  the  experi¬ 
ment  were  given  the  same  examinations,  whether  they  were  taught 
by  rote  method  or  by  the  why;  method*  The  examinations  were  of 
a  four-answer  multiple-choice  type.  The  examination  questions 
had  been  drawn  from  the  course  materials,  and  had  been  subjected 
to  item  analysis  to  be  sure  that  each  question  did  differentiate 
between  trainees  who  got  high  scores  on  the  examination  as  a 
whole  and  those  who  got  low  scores.  The  item  analysis  was  also 
used  to  be  sure  that  each  answer  alternative  was  useful,  and. 
that  the  question  was  of  appropriate  difficulty*  Since  these 
examinations  had  been  well  constructed  and  appeared  to  sample 
the  course  content  well,  they  were  judged  i©  be  satisfactory 
measures  or  learning;  for  the  purpose  of  the  experiment, 

Six  examinations  were  used  to  cover  Phase  III,  These  were: 

Mathematics  1  Mechanics  X  Electricity  1 

Mathematics  11  Mechanics  XI  Electricity  IX 

\*> 

One  examination  covered  Aircraft  Familiarisation  (Phase  I, 

'Unit  4a}*  'This  was  analysed  only  for  Classes  2$  and  £9#  Exam¬ 
inations  given  over  other  phases  of  the  course  (Manual  -Skills, 
Fire-Fighting,  and  Technical  Publications)  were  analysed,  but 
were  not  considered  m  pari  of  the  experiment  since  the  teach- ' 
ing  methods  were  not  controlled  in  those  segments  of  the  course* 

Examination  Means 

m»MJM  immiwen’i  Vfiii  * 

Table  3  shows  how  the  two  groups  differed  on  the  course  examina¬ 
tion  scores.  The  trainees  taught  by  the  why  method  (Group  IX) 
showed  on  the  average  a  performance  superior  to  the  trainees 
taught  by  the  rote  method  (Group  I)  in  all  examinations  of 
Phase  IXX  except  one.  Electricity  X,  This  difference  between 
the  two  groups  was  significant  at  the  level  of  confidence  for 
the  examinations  covering  Mathematics  II  and  Electricity  XI,  and 
at  the  1%  level  for  examinations  in  Mathematics  I  and  Mechanics  I, 
The  differences  in  course  achievement  for  Groups  I  and  II  are 
greater  than  might  be  expected  on  the  basis  of  differences  in 
aptitude  test  scores.  The  fact  that  Group  II  took  the  same  exam¬ 
ination  a  as  did  Group  I,  but  at  a  icier  date,  may  have  had  some 
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Influence  on  the  observed  differences.  However,  these  findings 
do  tend  to  suggest  that  trainees  learn  course  materials  better 
If  they*  are  taught  by  the  why  method* 


TABLE  3 

COMPARISON  OF  GROUPS  I  AND  II  ON  COURSE  EXAMINATIONS 


(Rotes  Group  I,  M  *  169) 
(Why*  Group  II,  N  *  158) 


bourse  Examination 

Mean 

Standard 

Critical 

kr  Performance  Measure 

. . L . . 

Deviation 

Ratio 

M  j 

jM  ! 

! 

] 

i 

H 

I  II 

Mathematics  I 

76.51  80.96 

13*S7  11*70 

-3*16  ** 

Mathematics  11 

74.44  78.74 

18.28  16.66 

“2.23  * 

Mechanics  X 

76.33  79.37 

10*9?  9*53 

-2.69  ** 

Mechanics  XI 

78.46  80,13 

10*10  9*17 

-1.56 

Electricity  X 

80.83  80,51 

13.13  13.07 

0*22 

m,«#t?i6ity  n 

. . .  . . 

73.90  76.59 

11*39  8.93  ' 

-2,3?  * 

Manual  Sfkills  1 

73*55  .  7MJ 

8.99  7.63 

-1*17 

Fire-f igbting 

73.61  75.01 

9.22  9.37 

-1.36 

Aircraft  ■ 

! 

;  ■ ,  FamiXiariasatlon 

77.40  *3.32 

10.68  10.  ao 

-2.54  * 

Technical  Publications 

74.80  78.36 

%5l  a*  09 

-3.67  ** 

Final  Average 

75.74  77.92 

9,68  ,9.05 

-2,10  * 

Performance  Achievement 

53.72  55.89 

10.19  10.48 

-1*90 

Quotient  (PAS) 

% 

*  'Critical  Ratio  of  difference  between  group  means  signifi¬ 


cant  at  the  5  per  cent  level  of  confidence* 
**  Significant  at  the  1  per  cent  level* 


As  a  matter  of  passing  interest,  although  no  control  was  made 
over  w(c  teaching  methods.  Group  XX  trainees  again  were  superior 
to  Group  I  trainees  on  examinations  in  Manual,  Skills,  lire 
Fighting,  and  Technical  Publications.  It  could  be  argued, 
without  benefit  of  definitive  evidence,  that  Group  II  trainees 
had  the  benefit  of  "leakage*  of  examination  questions  from  the 
imosdlately  preceding  Group  I  trainees* 

By  averaging  all  of  the  examination  grades  within  the  course, 

&  "final  average*  grade  was  obtained.  As  one  would  expect,  the 
Group  II  trainees,  taught  by  the  why  method,  were  found  to  show 
a  higher  final  average  than  trainees  ox  Group  I,  taught  by  rote 
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methods*  The  difference  for  the  final  average  was  significant 
at  the  5#  level  of  confidence* 

•, One  further  evidence  of  performance  in  the  course  was  a  eoaparl- 
son  of  the  Performance  Achievement  Quotient  (PAQ)  for  Groups  I 
yj  and  II,  shown  in  Table  3  above*  The  PAQ  was  produced  statistic- 

^  ally  by  eliminating  from  the  final  average  grade  the  variance 

associated  with  the  score  on  the  General  Classification  Test* 

It  is  the  best  answer  to  the  question,  "Intelligence  equal,  how 
well  did  the  trainees  get  along  in  the  course t,f  It  will  be 
£  noticed  from  Table  4  that,  although  Group  II  trainees  (why)  were 

superior  to  Group  I  trainees  (rote),  this  tendency  was  not  strong 
enough  to  be  considered  significant*  The  Critical  Ratio  obtained 
>  was  1*90,  and  to  be  significant  at  the  5%  level  of  confidence, 

this  ratio  would  have  to  be  1*96  or  greater* 

■'i 

|  In  summary,  in  performance  on  course  examinations,  there  were 

I  strong  indications  that  the  Group  H  trainees,  taught  by  the 

why  method,  were  superior  to  the  Group  I  trainees  taught  by  rate 
|  method*  By  and  large,  this  difference  is  great  enough  to  be 

j  considered  a  significant  finding*  However,  the  real  purpose  ^f 

this  study  Is  to  see  if  trainees  with  one  pattern  of  aptitudes 
are  the  ones  who  da  better  by  the  why  aethod  and  others  having 
a  different  pattern  of  aptitudes  would  do  better  when  the  rote 
f  method  is  used* 

Intercorrelations  of  &c<*miaatlon  Scores 

•Xl 

Table  k  shows  the  intercorrelations  among  the  several  examina¬ 
tions  in  the  course*  The  average  of  the  intereorrelations  of 
1  the  course  grades  for  Group  I  were  higher  (r  *  *5&3)  than  those 

for  Group  XX  {?  *  *496)*  The  correlation  between  the  Group  I 
coefficients  and  the  Group  IX  coefficients  (7$  pairs  of  coeffi¬ 
cients)  was  *6B.  This  probably  reflects  the  fast  that  the  exam¬ 
inations  as  constituted  were  more  adapted  to  rote  learning  than 
1  to  the  why  method* 

yj!:  w 

Inspection  of  the  two  sets  of  intereorrelations  suggests  that  a 
single  factor  could  account  for  practically  all  of  the  covariance 
among  the  course  marks*  Using  Thurstone*s  centroid  method  of 
factor  analysis,  the  first  centroid  factor  was  obtained  from  the 
correlations  among  all  of  the  examinations*  The  factor  loadings 
for  each  of  the  examinations  are  shown  in  Table  4  in  Row  F  for 
Group  I  and  in  Column  ?  for  Group  XX*  These  factor  loadings 
are  all  high  and  the  similarities  of  the  loadings  and  the  pat¬ 
tern  of  loadings  for  the  various  examinations  is  noticeable. 

A  similar  set  of  factor  loadings  was  computed,  designated  a* 

F-  in  Table  4,  based  on  the  intereorrelations  of  only  those 
examination*  within  Phase  III*  The  loadings  are,  of  course, 
slightly  higher  than  those  computed  on  the  basis  of  all  exam¬ 
inations,  but  do  follow  the  same  patterning* 
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Ths  concept  that  tha  exa&i nation  grad* 5  represent  only  &  single 
factor  i*  supported  by  the  magnitude  of  the  firet  factor  (l-jJ 
residual*.  Only  two  of  the  15  residuals  for  Group  I  differed 
significantly  (5%  level)  from  zero.  This  was  also  1  e  ior 
Group  H. 


t 


(Hotet  Group  X  feeX 


*1# 


19 


BQUIYALDICf  OF  THE  EXPERIMENTAL  GBOUPS 


A  necessary  condition  to  an  txperinont  of  this  typo  is  that  ths 
groups  of  trainee*  whoso  perfemanco  is  to  bo  compared  Must  bo 
equivalent  and  comparable  at  tho  bo  ginning  of  tho  experiment* 

The  equivalence  mst  bo  in  toms  of  those  characteristics  or 
measures  of  tho  groups  which  presumably  could  bo  affoetod  by  tho 
nature  of  tho  oiporiuontal  process* 


Dio  too  experimental  groups  were  ooap&red  for  equivalence  in 
toms  of  tests  administered  prior  to  or  at  tho  boginning  of  this 
training*  Moans  of  tho  tost  scoros  and  sub-test  score#  of  Group 
I  (Classes  27  sad  28}  hare  been  compared*  with  those  of  Group  II 
(Classes  29  and  30)* 


liable  5  shows  the  mean  score  for  the  six  factors  of  the  Chicago 
That  of  Primary  Mental  Abilities  Test  for  Group  I  and  for  Group  II* 

TABUS  5 

cowmam  or  gboufs  i  ahd  ii 

01  THE  CHICAGO  PRIKAEY  MRfTAL  ABILITIES  TEST 


Factors 

Maaa 

_ i _ a_ 

Standard 

Deviation 

_ I- . - . -JET. . : 

Critical 

Batlo 

IWfambers 

54.80 

56,84 

16,94 

16.56  1 

-1*04 

V-ferbal 

62.26 

63.87 

16,83 

16.02 

w0e96 

S-3paco 

56.33 

57.66 

20*11 

tun 

-0*57 

W-Word  Fluency 

53.91 

51.90 

15.41 

14.06 

1.23 

B-Beasoninit 

26.30 

29.02 

8.66 

-0.75 

M-Bot*  Maw  nr 

6.30 

. StW.j 

. ML . 

4.46 

—1*38 

*  In  each  case  tho  comparison  was  made  in  terns  of  the  critical 
ratio*  This  statistic  was  obtained  by  dividing  the  difference 
in  weans  for  ths  two  groups  by  the  standard  error  of  that  dif¬ 
ference*  Critical  ratios  between  1*9&  and  2*58  indicate  differ¬ 
ences  of  such  wagaltnde  that  tho  two  neons  could  bo  drawn  fro* 
tho  sane  universe  loss  than  once  in  20  tines,  and  are  interpre¬ 
ted  as  of  *woderate*  significance*  Values  of  2*58  or  greater 
■ay  occur  in  the  asm  universe  less  than  once  in  100  tines* 

Since  the  probability  that  such  differences  could  arise  by  chance 
leap  than  once  in  100  tines,  these  difference#  are  accepted  as 
stabl'’  or  significant*  Positive  values  of  a  critical  ratio  show 
that  tho  Group  I  mean  is  greater  than  the  Group  II  naan,  while 
negative  values  indicate  the  reverse* 


None  of  the  critical  ratio*  comparing  the  means  of  the  two  group* 
wore  a*  great  a*  1*96,  the  *>%  level  of  significance.  This  permits 
the  assumption  that  the  two  groups  are  random  samples  of  the  same 
univer«e,  and  hence  comparable. 

In  Table  6  are  shown  the  means  of  Group  I  and  Group  II  for  the 
Marine  Corps  Aptitude  Tests. 


"  °  TABLE  6 


COMPARISON  OF  G&OOPS  I  AND  II 
ON  THE  MARINE  CORPS  TESTS 


(Hotel  Group  I,  N  *  169) 
(Nhyi  Group  II,  N  *  158) 


Test 

Mean 

_ JL _  II . 

Standard 

Deviation 

. . II- 

Critical 

Ratio 

3CT  Sub~Te*ks* 
Reading  and 
Vocabulary 

r . . . . — 

• 

53*75 

55.45 

- 

1 

8,39 

7.35 

-1.95 

Arithmetic 

50.43 

52.03 

7.42 

6.81 

-2.03  * 

Arithmetic 

Reasoning 

50.19 

51.78 

7.62 

6.40 

-2.04  * 

( ’Pattern 

Analysis 

55.22 

55.16 

7.96 

9.16 

1 

0.06 

Total.  Score 

53.33 

54.56 

6.61 

6.95 

-1.76 

ptavy  Mechanical 
|  Comprehension 

52.09 

53.2? 

8.09 

7.87 

-1.33 

*  Critical.  Ratio  is  significant  at  the  5%  level. 

The  means  are  in  terms  of  Navy  standard  scores  (for  a  standard 
recruit  population,  M  *  50  and  a  *  10)  •  Two  of'  the  sub-tests, 
Arithmetic  Computation  and  Arithmetic  Reasoning,  showed  differ¬ 
ences  significant  at  the  5%  level  of  confidence.  The  meins  of 
the  Beading  and  Vocabulary  Test  for  the  two  groups  differed  at 
almost  the  5^  level.  In  all  three  cases,  the  mean  teat  scores 
for  Group  21  were  higher  than  those  of  Group  1.  These  differ¬ 
ences,  however,  are  small  enough  that,  considered  along  with 
those  shewn  in  Table  5,  they  permit  the  conclusion  that  the 
trainees  of  Groups  I  and  II  may  be  considered  random  samples  of 
the  same  universe  of  trainees# 
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The  means  of  the  scores  on  the  Nity  Interest  Inventory  for  Groups 
I  end  II  for  eech  of  the  twenty-five  key*  ere  shown  in  Teble  7. 
The  mens  ere  expressed  in  terns  of  rew  scores.  The  difference 
in  neezu  of  the  two  groups  were  significent  et  the  level  of 
confidence  in  five  of  the  twenty-five  keys:  DC-Damsge  Control- 
man,  Bt-KLectrlelen 1  s  Mete,  H4«Hectronics,  H6-¥oodworking,  end 
ET-KLeetronic#  Technician*  The  difference  in  mans  was  signifi¬ 
cant  near  the  1%  level  for  Electronics  Technician.  None  of  these 
differences,  except  perhape  K6,  relate  to  rat ea  pertinent  to  the 
Mechanical  Occupational  Groups  (MOG)  trainees. 

The  differences  between  Groups  I  and  H,  as  shown  in  Tables  5, 

6,  and  7  suggest  that  the  two  groups  zasy  be  considered  approxi¬ 
mately  equivalent,  particularly  when  considering  them  in  terms 
of  the  aptitude  patterns  reflected  by  the  Chicago  Test  of 
Primary  Mental  Abilities.  Sines  the  condition  of  comparability 
of  the  two  experimental  groups  has  been  met,  it  is  appropriate 
to  examine  the  further  data  relative  to  the  major  hypothesis 
of  the  study*  o.-. 


TABLE  7 


COMPARISON  OF  (SOUPS  I  AND  II  ON  25  NETS 
OF  THE  NA7T  VOCATIONAL  INTEREST  HT7ENTCR7 

(Rote:  Group  I,  M  *  16$) 

(I toy:  Group  II,  N  *  158) 


Vocational  Key 


ka?T 

Kad) 

(cp) 

(AM) 


(HO 

03) 

ct) 


Aviation  Techni¬ 
cian  (Electronics) 
Aviation  Mate 
(Mechanical) 
Construction 
Apprentice 

Aviation  Struc¬ 
tural  Machinist 
Aviation 
Ordrutticsaan 
B^tswaln**  Mate 


Technician 

Control- 


m 


Electrician* « 

late 

Electronics 
Technician 
Fire  Controlnan 
’Gunner*#  Mate 
Hospital  Corps- 


M 


Eadanaan 

Storekeeper 


Mean 


II 


3.21 
16.93 
*  8*10 


8*29 
16*65 
-  8*09 


13*67  11.97 


4.50 

4.55 


6*03 

1.60 


1.07 


11J3  14.50 


0.54 

5.51 

20*00 


3*99 

7*60 

19*18 


-1*54  -139 
-1*12  -0*44 

«*s _ i*a 


Standard 

Deviation 


944 
7.96 
944 

1040 

6.43 
7*77 
848 

10*39  8*21 

9*24 

12.38 


9.96 

733 

8.36 

9*20 

6.75 

7; 


13.18 


10.07 

11.91 

9.50 

8.05 

34* 


12.92 

10.96 

10.65 

10.26 

8.70 

2.86 


Critical 

Ratio 


0.35 

-0.01 

0.16 

-0.32 

1.35 
i»31 

144 

249  1 

-2.39 

-2.57  ^ 
-1.80 
0* 


-0*14 

-0.74 

-0*20 


HI)  Mechanical 
H2)  Medical  Service 
20)  Clerical 
MU  Electronics 
(H5)  Food  Service 
-36}  UbodsoridnE 
W)  Verbal  Activities 
H8)  Clean  Hands 
Activities 
(H9)  Ph7«teal  Effort 


3.98 

343 

9.28 


7.53 

3.55 

4.32 

10.11 


4*11 

341 

1047 

2*87 

6*36 

3.77 

4.47 

9.97 


5*03 
3.67 
2*86 
4.76 
2.84 
430 
2.89 

2*25 

2.58 


533 

3.69 

3.01 

4.73 

2*93 

401 

331 

2.56 

2*64 


-033 
-0*31 
0.07 

-237  i 
1.04 

2*54  «| 

-0*64 

-0.57 
049 


*  Critical  Ratio  significant  at  the  5  per  cmt  level  of  confidence. 


VI 


VERIFICATION 


There  is  need  Tor  assurance  that  two  methods  of  instruction  were 
used  and  that  they  were  really  different*  Several  ways  were 
tried  in  order  to  obtain  this  assurance* 

1*  The  eethods  of  instruction  wanted  were  dis- 
cussed  with  the  instructors* 

2*  Class  rcos  procedures  were  observed  frequently* 

3*  trainees  were  asked  to  answer  soae  attitude 
questions  regarding  their  training  in  Phase  HI 
of  the  course* 

4*  Other  evidences  were  sought  it  terns  of  trainee 
rate  preference** 

5*  Other  evidences  were  also  sought  in  their 
record  of  walking  chits* 

Before  starting  the  collection  of  data,  a  nesting  was  held  with 
the  instructors  of  the  phase  involved  in  which  the  experiment 
was  described  and  discussed*  The  instructors  *  role  was  indi¬ 
cated  by  describing  the  teaching  method  they  were  to  use*  At 
this  first  meeting  instructors  were  asked  to  use  the  rote  method 
of  teaching*  The  presentation  consisted  of  telling  about  the 
experiment,  how  it  was  to  be  conducted,  possible  implications 
for  practical  use,  examples  of  instructional  procedure,  and 
discussion  of  how  to  deal  with  trainees1  questions,  Questions 
raised  by  the  instructors  and  by  their  supervisors  were  discus¬ 
sed  and  answered* 

Just  prior  to  the  beginning  of  Classes  29  and  30,  (groupll)  the 
instructors  were  called  into  a  second  meeting  to  discuss  teaching 
by  the  why  set  hod.  Substantially  the  same  instructors  taught 
the  subject  matter  for  both  methods  of  instruction*  Discussion 
covered  instructional  techniques,  how  to  get  trainees  to  raise 
appropriate  questions,  how  to  look  for  explanations,  and  the  why 
of  any  principles,  facts,  problems,  or  procedures* 

Classroom  Observations 

The  observer  reported  that  he  frequently  had  informal  visits 
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with  on*  or  two  instructors  discussing  tht  experinmnt  and  thsir 
part  in  it. 

The  trainees  were  not  informed  that  there  was  any  experimental 
work  going  cm*  All  they  knew  was  t  hat  z  hey  had  been  required 
to  take  the  Primary  Mental  Abilities  Tests*  and  that  in  some 
of  the  classes  a  civilian  observer  showed  up  frequently*  This 
was  not  an  unusual  event,  since  civilian  supervisors  of  instruc¬ 
tion  frequently  visit  the  classes* 

Daring  the  entire  experimental  period,  an  observer  visited 
classes  in  Phase  III  and  in  Phase  I*  4a  each  day*  The  observer 
kept  a  record  of  when  and  how  long  he  visited  each  class,  his 
estimate  of  the  proportion  of  time  he  observed  each  method  of 
instruction*  and,  for  each  visit*  how  many  tints  why  or  explana¬ 
tion  occurred*  The  Class  Visit  Report  form  is  shown  on  the  follow¬ 
ing  page*  After  some  observations,  it  became  clear  that  &  record 
of  the  number  of  why's  or  explanations  Has  the  simplest  and  most 
objective  observation  to  make  within  the  amount  of  time  each 
class  could  be  visited*  Such  behavior  could  be  observed  and 
recorded*  Table  6  shows  that  for  Classes  2?  and  28  (Group!)  the 
number  of  why's  or  explanations  per  hour  was  respectively  1.3 
and  1*4  during  the  observations  of  Phase  III  instructions* 

TABLE  $ 

SUMMARY  OF  CLASS  VISITS  TO  OBSERVE  TEAGHIMG  METHODS 


Class 

A  Phase 

Teaching 

Method 

Total 

Observation 

Vo*  of 

Sessions 

Visited 

Mo*  of 

Why1* 

Observed 

Why's 

Per 

Hour 

27*  Phase  III 

Hot# 

2:1*3  hr*. 

90 

27 

1*3 

28,  Ph*«*  m 

Rote 

18*1  hrs. 

& 

25 

1*4 

29,  ttuie  HI 

Why 

19.4  hrs. 

89 

79 

4.1 

30,  Ph&»*  HI 

Why 

14*3  hrs. 

66 

62 

4*4 

28*  Phase  1 ,4a 

Rote 

3.5  hrs. 

12 

1 

.3 

29*  Phase  1,4a 

Why 

3.0  hrs. 

12 

16 

5*3 

These  answers  are  based  on  90  and  81  observations  totalling  21*3 
ami  18.1  hours y  respectively,  spent  observing  in  class  rooms* 

For  the  wtjy  method,  the  numbers  of  Why's  showed  an  increase  to  a 
rate  of  4*1  and  4.4  per  hour  for  classes  29  and  30  respectively* 
A  greater  difference  is  shewn  between  the  two  teaching  method* 
in  Phase  1,  4a,  Aircraft  Familiarisation*  Why's  per  hour  were 
0.3  and  5*3  for  the  rote  and  why  methods*  respectively.  These 
evidences  support  the  presumption  that  there  were  differences 
in  the  teaching  procedure  for  the  two  experimental  groups,  and 
that  the  differences  for  Aircraft  Familiarization*  Phase  I, 

Unit  4a,  were  more  distinct  than  for  Phase  III* 
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Sewerml  less  direct  evidences  of  trainee  reaction  to  the  two 
instructional  wthods  wort  sought.  these  ineludedt 

X*  1  trainee  attitude  questionnaire  aumluistered 
upon  couple  tion  of  Phase  IU„ 

2t,  Sollection  of  data  regarding  the  musbe:r»  of 
“nailing  chits'1  i$«*ned  to  nsnbere  of  the 
experimental  groups* 

3.  Collection  of  honor  class  ratings* 

4«  Brail  nation  of  the  rate  choices  eagres sied 
by  the  trainees* 

!Eh««ie  sTideric**,  particularly  the  lart  three  rawed,  could  be 
iihought  of  ius  expressing  the  attitude  *ad  ncrale  of  the  trainees 
1o  the  trailing  situation*  Collection  of  such  data  steeped  tram 
-the  development  of  the  Bsployee  Halations  Xbileeter** 

ii&M* litesiiiaiKfes 

Xi  was  thought  “that  differences  in  the  methods  of  instruction 
for  'the  two  .group#  night  he  reflected  in  the  trainees ♦  attitudes 
tueard  certain  aspects  of  their1  training*  Hence,  m  attitude 
9aeatio«Wkaire  was  constructed  end  adadnistered  to  the  trainees 
daring  the  last  day  of  instruction  in  Phase  HI.  fit*  12  ques¬ 
tions  used  in  the  queatlonaaire  are  shewn  in  Ws  9*  fise 
directions  for  the  questionnaire  iadleatsti  that  the  questions 
rufeiTed  to  only  Phase  XIX*  trainees  sere  tc  indicate  few  they 
felt  about  each  of  the  questions  or  statements  by  circling  either 
tip  word  “agree®  or  "disagree*® 

♦  4  •• 

M  the  12  itaisnsnis#  only  four  were  premised  to  be  “loaded" 
for  the  purges*  of  thin  study*  these  were* 

He*  2  Phase  XIX  had  too  xwch  iwaprisliig* 

.  Ho.  6  fiiere  were  mt  enough  toqxXftaations  in, 
the  teaching* 

He.  7  fherf  mi  too  mtch  theory  in  the  course* 

Ho*  9 '  there  was  too  weeh  repetition  of  each 
■  thing  to  be  learned* 


Herrlfcae,  Willaid  T,  and  Kataell,  layiand  k*  ®WX— Tard- 
•ti«k  »t 

ffoorenber-Oeceabe?,  1955#  p«  91* 
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TABUS  9 


coMPABiac*  or  gaoppa  i  mxtm 

IKK  ATTITDD1  QUISTIOWUIBE 


(Bottt  Group  I,  K  *  170) 
(Khyt  Group  11,  M  •»  162) 


Attitude  Ite* 

For  Cant  harking 

**• _ ___ 

OyHiiciU. 

Rati©  * 

Group  X 

Group  IX 

1*  Tim  natorial  iii  Jhaoc  III 
w,«  too  difficult* 

4 

5 

—  *44 

2«  Phan#  HI  had  too  Mich 
MBiflorixing* 

. 

'  23 

24 

♦S3 

1  .  ^  .  , 

3*  Toa  naeh  lecture  was  used 

in  teaching * 

15 

12 

.80 

4«  W#  war*  rot  gioen  enough 
practical  training* 

44 

39 

5*  There  were  too  nany  ema- 
imtions. 

5 

3 

.43 

:  6*  there  wire  not  enough  «*»  ; 
pliiiMttioiui  in  the  teotmlng. 

24 

2?' 

**  | 

7*  ‘Chore  vu  too  Mich  theory 
in  th«  eourro# 

24 

25 

1 

fe 

dm  The  Material  of  the  courae 
«*•  prteented  too  foot* 

52 

52 

0 

9*  ‘Chore  was  too  much  repeti¬ 
tion  of  each  thing  to  Iso 

•  • 

u 

15 

-1.08 

20*  the  *:a»inati<ms  min  too  ; 
■■  hard* 

7 

2 

'[ 

2.23  ! 

11*  Ibo  Mich  diactasaien  vti 
|  o  sod  in  teaching. 

6 

; 

5 

•40 

p2.  the  oxaadnationa  did  not 
[  coTor  uhat  was  taught* 

7 

6 

*37 

■*  Boaitioo  sigtm  show  tint  Group  I  hid  4  groator  per  cent 
Hh&rfti  than  did  Group  II* 
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k  priori,  tht  differences  in  per  cent*  narking  Agree;  droop  I 
Kims  IX,  were  expected  io  be  poaitiwa  for  atatonents  2,  6# 
and  9,  and  negative  for  ?•  tbble  9  also  show*  tht  par  o*nt# 
of  trainees  in  ss.ch  of  tfco  two  experinontal  groups  who  indicated 
agresnsnt  with  oaoh  statimat,  the  last  oolsm  in  tho  table. 
Critical  Batio,  expresses  tho  difference  between  tho  too  sots 
of  responses*  bhsrs  tho  critical  ratios  hart  negative  signs, 
it  shows  that  Croup  II  had  a  greater  par  cent  who  waked  "agree* 
than  did  Group  I. 

Mom  of  tho  four  "loaded*  question**  nhowad  a  difference#  of  any 
statistical  aignifieaace,  Jn  the  entire  questionnaire  only 
Item  10,  "Ite  tsaiiABations  wort  too  fessd,*  shewed  a  difference 
significant  at  tho  5,1  levsl  of  confidence,  However,  only  a 
)  very  sxisll  per  cent  of  eithsr  group  agreed  with  tho  statement* 

On"  the  basis  of  the  foregoing  eridanae,  .it  seen*  clisar  that  tw» 
tea<ihi»g  methods  did  not  wake  any  dif  ferant&al  impost  on  Use 
trainees  as  far  as  Bias#  XU  was  concurred. 

'If  is  possible  that  attitude  questions  couM  ton  elicited  son* 
differwaca#  fejvci  the  <iuesti;ms  hoe®  awpiriailJy  pre^seleeted  tor 
their  sensitivity  bo  the  Xfenlisg  sitaaiioti*  ibis  step  wen  not 
feasible  in  the  staly*  Ifcens  results  nay  sleo  reflect  the  .hypo* 
thesis  that  tiers'  *«ts  little  different*  in  teaching  jaattaod 
between  Groups*  1  mad  IX* 

It  is  perhaps  likely-  that  the  attitude  qaestlossaitw  would  m~ 
fleet  dif  ferae  dies  only  if  one  taao&lsg  nathod  were  weed  eoceeiK 
slvely*  1b at  Is,  laost  of  the  attit*i*  atainanih*  were  phrased 
ini  ooegMunitiTs  te;ea#|.  t#gs,  snob  «  *  *  •*  in  a  silswetlwr 
where  ooaj>ari»c>n  was  not  easily  possible,  Hie  etateemts  would 
'haws  xwearlng  therefor*  only  in  liens  of.  intensity  of  reaction, 
m  intensity  which  was  apparently  tasking. 


Following  the  dmXopmt  of  SIX,  Ihg&eym i  delation*  Indicator, 
it  sensed  iaportant  to  leak  fox*  behavioral  sysfAcns  of  attitmdes. 
for  the  wiperijisntal  Sauries  of  trainees,  these  bttorioral  uyj|^ 
tons  seen  to  be  available  la  rate  choios,  walking  shits,  and 
possibly  in  h mmr  company  rating, 

table  10  shows  a  walking  shit  analysis  for  Class  27  of  tho  Group 
It  Koto  trainees,  His  is  presented  to  show1  the  nsnfeer  of 
chits!  issued  for  on#  class  as  a  whole  5  sad  various  kinds  of 
reasons  for  Which  chits  were  issued.  Sons  seta  nay  have  had 
noke  than  one  chit  for  the  sent  reason. 
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TABLE  W 

WAUX m  CHIT  MAXT3IS 
(.tor  CllOS  27) 


Beacon  for  Chit  Ifudber  of  Chita 


Sickbay  17 

Persojmel  (allotments 
mu  pay) 

Dsntal 

Tc  coo  doctor  * 

Counseling 
Shota 

Academic  conference 
Chock  on  guard 
Chaplain 

1b  Security  for  traffic 


ticket  "  1 

To  First  Sergeant  1 

Business  in  Jacksonville  1 

fete!  '  44  ' 

. . . .  i  ilii»n>IWww|M«^r«Miiit^|^i>» 


*  Hits  is  different  froa  laoiwl  sickbay  in 
that  the  trains#  is  toil  to  report  ha©k*, 


7 

4 

4 

4 

2 

1 

1 

1 


following  this  an  attempt  was  mM  to  classify  tho  walking  chits 
to  it's tr  headings*  ■  ^ 

1*  Sickbay  {jMdljtel  attention  of  ary  sort  which 
roq^iros/’toi' «  Mini,  ask'  for-  s  walking 


«5*«: 


r  nodical  chits* 


* 


ft  for  which  the  nan  dll  not  apply,  those 
which  ho  we#  Icrv* 


4*  'Chits  for  any  other  reason* , 

TSi#  per  seats  of  persons  who  had  chit*  for  each  of  the  four 
reasons  were  20  per  cent  ,  2  per  cent,  12  per  cent  and  2  per 
oen%  respectively*  for  the  four  classes*  Because  of  this 
distribution,  it  was  decided  not  to  subdivide  the  chits  by 
reasons* 


Table  11  shows  the  polnt^biserlsl  correlations  between  the  final 
average  of  grades  earned  in  the  course  ccwsiastiotts,  and  having 
or  act  having  walking  chits*  Won#  of  the  obtained  coefficients 
was  significantly  different  fron  zero* 
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COMUUtCOMS  BKIWBN  CHITS  IKD 
?M  WBR&GR  IN  COOMB  BMHMATI0S8 


Group  I,  H  -  169) 
t'Whjt  Group  II,  If  -  158) 

» I  mini  Kili—  l»i>l  HIIIUMII' 


Type  of  Chit 

Croup  X 

Group  XX 

Sickbay  (Voluntary) 

-.050 

.080 

Other  Medi  cal 

-.120 

*060 

Met  Voluntary* 

040 

~uao 

Tet-al  Huabor  of  Chits  -.&»  -.020 

.  I-.HIIIWH  III  LI'IMUHIIKI  » PH  'I  III  III l»l  IIII.II  HI—— »» 

Tor  those  trainees  for  wto*  then*  were  rst m  choice  data,  as  well 
Or  «  155#  Stop  1  and  H  *  143#  Group  H),  3a  par  cent  la  Group  I 
had  one  hr  wore  walking?  chits,  while  24  par  cent  la  Group  XI  had 
walking  chits,  The  critical  ratio  for  this  difference  in  1*49* 
Xf  this  could  be  tatoia  as  evidence  of  attitude  (e*g„  evasion  of 
clast!  sttsHlsne#),  th*  £|&;  presentation  w&uld  sees  to  ha  better 
liked  than  the  rots*  ml  evidence  say  ha  related  'to  the  fact 
shown  later  that  Group  XX  fifty)  average  e&aadteation  suits  were 
higher  than  torwmp  X. 


Jscmg  thir  evidences  of  attitude  ttfwsird  training  la  the  rats 
choice*  lach  train*#  early  in  the  training  program  records  his 
choice  of  rates  he  wold  like  to  try  for*  Is  doss  this  three 
store  tints  during  that  sours#  of  the  six  week*  training,  after 
receiving  sos»  instruction  including  general  verbal  jtnfexmtioik 
about  the  rates  and  sample  eaperiattft#  of  the  kinds  of  skills 
reqpudbred*  The  final  evidence  is  the  rata  assigned* 

Th#  rates  thsacslTss  are  distinct  and  discrete  eatageries  mi 
to m  m  necessary  seals  or  oyntm  of  raises  in  or  of  thsssslrss* 
It  mo  thought  that  the  rates  swat  bars  wMsdstg  to  tie  tral**es 
other  than  jw»t  th#  kind  of  vocational  activity*  After  di*ea*~ 
•ini:  this  with  several  of  th#  instructors,  the  investigator 
asked  that,  the  several  rates  available  to  th*  WO  trainees  bo 
rated  according  to  their  prestige,  thsir  potential  for  advance** 
a »«it  in  the  service,  for  their  reputed  difficulty,  and  for 
their  x  value  io  civilian  living#  The  list  of  twelve  rates 
shlch  sere  open  to  the  wecshatticel  occupations  groups  of  trainees 
uere  listed*  Tw>  groups  of  raters  sere  chosen}  a  group  of 
instructors  and  a  group  of  trainees*  lach  rater  was  asked  to 
pick  the  hhrefc  rates  which  had  the  highest  prestige  and  the 
thre#  having  lowest  prestige*  They  ware  asked  to  do  the 
ease  for  advancenent  in  th#  terries,  degree  of  difficulty,  and 
In  tsma  of  good  preparation  for  civilian  Jobf*  A  score  for 


«•* 


,* 


* 


each  of  tht  factors  was  obtained  by  giving  on#  point  for  each 
tin#  th#  rat#  was  nominated  a#  a  high,  a  sinus  oat  for  each 
tin#  it  vat  nominated  lev,  The  score  vaa  tht  nuaber  of  high 
nominations  minus  low  nominations*  The  scores  for  the  four 
factors  vert  correlated  as  shown  in  Table  12* 

TABUS  12 


cosmdnojrs  or  four  ratios  mr  the  ham 


c> 

1 

2 

3  4 

1*  Prestige 

«*■— tiu  ■ 

*91 

.81  .35 

2,  Mvaaceiwmt  in  Serrice 

.91 

Mt  *62 

3*  difficulty 

.81 

*86 

—  #52 

4*  Cfiillian  Value 

.35 

"  -ft  ©21 

*52  ****** 

The  correlation#  amosig  the  first  three  factor#!  prestige,  op¬ 
portunity  for  luitancsmeni  in  the  sendee,  and  degree  of  dlffi**- 
cullsy  were  all.  iwiy  high*  The  lowest  of  these  comtUtien#  vas 
JSSu  The  eo;n*lation#  of  these  three  factor*#  with  good  prepara¬ 
tion  for  civilian  job#  were  lover*  The  acering  taint#  the® 'for 
the  rat##  are  b«e#d  on  the  aggregate  of  the  scores  for  the  first 
three  factor#  .and  are  m  follow#  t 

dilation  Omnmcmmt  Utility 
dilation  Mechanic*  Reciprocating 
dilation  Storekeeper 
Illation  Ordn&neeaam  turrets 
Faradhute  Riggers  lftinte3ftaas.ee 
dilation  B#tai#aith«  Hydraulic# 
dilation  Usehftnics  Helieoplter 
dilation  IMalnrttk*  Structural 
Itategpapher*#  Hate 
ftatmebute  Rigger?  Safety 
deregrapker's  Hate 
dilation  Mechanic?'  Ht 

The  means  and  standard  deflation  of  th#  first,  second,  etc* 
tine#  of  rate  choices  were  expressed  a#  shown,  in  Table  13  for 
thoeef  trainees  who  were  in  a  position  to  make  a  choice*  It 
my  fee-  noted  here  that  Bom  trainee#  were  sent  to  t be  school 
with  a  predestinated  rat#  $0  that  they  had  no  choice * 


TABU  13 


K&AM3  ahd  $zmm  vmkrxats  or 

BATS  CH0ICB& 


tine  of  Choosing 

Mean 

Standard  Deviation 

first 

7.16 

1*29 

Second 

6.27 

2.87  - 

Third 

6,17 

2.99 

Fourth 

5,56 

,  3*31 

Asoignttent  -  , 

4*4? 

7,38 

IHere  is  a  distinct  decrease  In  the  mib  value*  of  the  choices 
fro*  the  first  -to  the  fourth  ti**  a  choice  was  express* id, -with 
&  correlative  increase  la  variability,  perhaps  reflecting  an 
inere^in*  .o^lnt, »«•  with  milt,. 

.  #•;:  *<  ...  ..... 

The  wean  of  last  cxpressod  fate  choiiS#  value*  for  Groups  X  mi 
tl  were  5mkX  and  5*54  raapeetively*  Biiadifftrense  la  not 
significant 

•  v 

ihS&e  14  shows  the  iateraezrelabloBs  of  the  choices*  ■  the  cor¬ 
relations  between  adjacent  chaises  are  higher  then  between  choices 
father  apart  in.  ti*e,?  except  for  the  first  and  second  nhoosiags* 


V.) 


i  <? 


mtnuoKRButms  or  vises  not  us  choxoes 

IWIWliWIVW'.  BggWBW—BBff— — 

•  First -  Second  fMtal  fourth 

www  i',it  s-sn— ses»Mb— >\s>e  wps  i  w  a  r>  —  riw*  sow  iie»*9<^^i8iri»iii 


Writ  Chco slag 
Second  Choosing 


A# signed  Bate 


.MCMWMM* 

a? 

*50 

*43 

*19  , 

******* 

*64 

*56 

*& 

*64 

*43 

*56  „ 

:  .74 

*50 

Ww^^a*****  *«*f*r* 

,61 

.  *53 

eW 

4he.se  evidences  raggeat  the  notion  that  tlsoee  trainees  whose  rate 
choice  changes  noat#  particnlar^r  in  a  doirawird  direction,  May  be 
lees  satisfied  with  their  eaperience  in  the  school*  <ki  the  basis 
of  these  evidences,  tec  ae&fttres  of  rate  choice  were  selected* 
the  last  expressed  choice,  and  the  value  of  the  last  rate  choice 
allows  the  value  for  the  first* 

the  per  cento  in  each  of  Groups  I  sod  XI  for  which  the  difference 
between  the  last  and  first  expressed  rate  choice  was  positive, 
aero,  and  negative  are  shewn  In  fable  15*  there  is  only  a  snail 
difference  in  the  per  cents  of  Groups  I  and  IX  who  showed  a  pcsi- 


<#*•»•»*!  <•»  ' 
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tive  difference,  e*g*,  the  last  expreieed  choice  had  a  higher 
value  than  did  their  first  expressed  choice. 

TABUS  15 

cwAHiaoir  or  groups  xMdna  twks  op 
vitmaam  mmm  taluks 
to st  last  m  ram  wmam  un  cmam 


Difference  of  Last  Rspmeaod  Group 
Rate  Choice  Rina*  the  Pirat 

‘Xroup 

t-  '^'“'  ris|paa.»i4  Choice 

I 

'  H  A 

Positive 

Raw  ■  ci 

Negative 

.m. 

m 

sa  X 

3Sf  .  ‘ 
M* 

ttemr-  coapany  rs.tiag*  failed  to  reflect  sufficient  vainability 
to  he  UBOitil  tor  the  purpose®  of  this  e&ady. 

Other  Rridencftg  c  ,  ■  '• 

Aa  a  aupport  to  the  school*  night  school  iutstnaciiow  is  avail** 
aiole.  For  eon*  students  it  ie  madatoryj  I.*.*  those  that 
failed  a  $M&!a&*fcnr  mtheaiatica  teat*  Other#  way  atb$pd,£f  c ' 
ttwy  ***«d  additional  iaatsaetion*  Om  mw&m  ie  usually  held 
for  all  tmr  pmmt  clams.,  both  TO  and  TO*  Attendance . 
jfWise#  fro*  about  5  to  15  par  ecspeny*  Boaenrer,  m*m  students 
are  required  to  attend  so  this  was  not  used  as  a  a^tcja  cf 


the  behavioral  evidence*  of  attitude  are 


the  correlations 


TABLI  16 


la  last  Skprasaed  Bate  Choice 
Zm  Last  ISaas  First  iSspressed 
Rate  Choice 
%  Attitude  Questions* 

(A  liens) 

A#  Walking  Chita 


1  2 

3 

WnMMlMtMMK 

4 

IW.  •<»!»> 

~ 

MUMMtfMMklUfMai. 

-»28 

» 59  "“•**"* 

*03 

.24 

*07  .03 

.06 

*~«28  *2& 

#06 

******** 

frauyrye 


This  table  offers  evidence  that  there  could  be  a  ^productive 
norale*  factor  in  iroeh  behavioral  data*  Ccttpled  nith  the  dif« 
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t*rm\ e«c  ohoira  for  Group*  I  and  H,  it  point*  to  tfe*  nnd  to 
dwtep  sswfc  klMs  of  o?lcl«iieo  ajaptamtio  of  train**  atti¬ 
tude  rolatlTt  to  policioo  and  practice  within  thoir  traialng 
nrc/cr«*s* 
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couEumw  imam  a®  ntst  scoots 


*«M*  17  shows  the  InteroorrelUioa*  cmxtg  the  factors  at  the 
Primrr  Mental  Ibilitlss  Test  and  t-h*  wmtl  Marla* 

Coqss  teat*.  X*  till*  tail*  the  (nnllUa  coefficients  for 

I  are  show  below  the  diagonal  aad  for  Group  IX  al«Y* 

■  ,'i 

Tho  correlations  among  th*  ftrlnarr  Maetal  ifamty  factor*  are 
ioasr,  a*  eocld  be  ejected,  than  amcmg  the  Marla*  Corps 
asasuro*.  the  Primary  Jbntal  Ibtllti**  factors  wn  oomstraet- 
wA  so  as  to  has*  aulas.  Independence  (or  lowest  possible 
lafcercorrslatica*  ammtg  them),  sfa.Ua  the  031  was  oomt rooted 
sltls  little  regard  to  it*  factorial  organisation, 

relation  between  the  coefficients  of  Groups  X  and  II  for 
ithe  eery  Mental  Abilities  Seat  is  0,*7  ,(15  pairs  of  observe,- 
tit#  roiittlQcohi^  bottfoogrtta  hsfifamm 

Qrotyp*  *  XI  tor  tb$  ms&m  -(fax##  tmt*  tw*  H^mr0  m  mrm- 
X&tlott  of  Q*96«  Sndk  dififymnw*  M  of  iatmrocrrwlAtlosx 

of  th*  two  mm&lo*  omU  4jug|««t*  >  hmr  of  ttm  $t Amrr 

Ifotttal  Ability  p*%*  thin  tor  tlo  of  tte#  act.  0*  tm 

oMmt  hmdt  thoro  U  mm  l*<sk  of  o&rrrnUUm  bmt mmi  tb* 

tw  *mpt&**  th*  *\My  emmt  afloat  difftyono*#  Am  t to  **l*tiato 
of  th*  Ajytitwao*  of  tnlatw  to*  ito  wthod  'of 

totowte  th#  Mmry  Hwitia  and  tto  nuiai 

wfi  tout#  *ro  of  l»toi?e«t#  the  hi^toot  of  th*  1* 

»p*  totwtoiv  fMMr  ft  VbrMl  rnd  tto  mi  tub- 

to»t  «£  tto  fifet*  ttor#  la  MB  's^jAarAt^.Jwsidb  not  Ideality* 
bwtmm  Jtotor  If  laotor  tol  tto  OCSf  AritiawUo  Co^totatiMu  mtd 
button  footer  Si  Sgtto#  mi  tto  SCt  Puttara  tafeX$»l#b 
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Correlations  of  Test*  Scores  and  Evaa!  Ration  teredos 

'til#  coefficient*  of  correlation  between  tha  aptitude  teat  scores 
aisd  tha  Fh*««  1X1  «c«rM  ejaueimtion  grads*  ax#  shown  in  Tab-#  1$. 
on  i&#  following  page.  The  table  shew*  the  correlations  farJtbotb 
Group#  t  sad  It  m  pair*  of  coefficients*  The  oorrelaticii  for 
Gionp  It  M lei#  Method  is  the  tipper  waber  of  the  pair*  end  fast  be- 

Us  ifer  Method* 


is  eonsldambCL#  e&aiXMlltg'  of  the  <H*rrel*iio«»  of  the  apti** 
»ti  scores  ]m&  the  ■  exsadmt ion  scores  for  the  two  utMli  of 
instruction*  ■•  The  a|i&Abt«le  te*$  scores  it  «  ©tool*  correlated 
or  with  the.'  esamlmtion  grades  for  Group  f  than  for  Group/ll* 
ariifcaeiic  wmm  if  the  wrrelatienji  of  the  Gfciofct©  Prieartr 
Abilities  T#bts  vwith  the'Ebae*  XIX  em&mtieii .  sow#  is  r  -  *>f* 
im  Group  S^'ani  f  *■■  *24f  for  Grosp  XX*  the-  correlation  of  the 
JMLne  Corps  Apiitiade  feet  eeeies  t&tfc.  the  'Bmm  XXIjtowrn*  s*rfc« 
shone  *  sisdXar  ^difference  G^spe  X  eaet^lX^Cr  ^p^aad ■ 

the  ^ri^istioo*  St  the  aptitude  tests  with,  the  centroid  factor  &* 
ft;  is  the  variance  mmmn  to  all  of  ih#  Phi##  1X1  — — ■*— 

mm*  Per  each  of  the  tests*  the  Group  X  eercelatiea  is 
than  that  for  Group  IX*  ■  '■ 

:1b  £m$MTin&  'the  correlation  coeffioiente  for  the  two 
lostraotioEy  it  way  be  noted  that  for  the  Pr|j»a,ry  Masha!  Abilities 
Tests  the  $jfc  level  gosfi&ttsc*  refte#*  t&at  'the  im 'oorreXM!-l<m. 
coefficients  differ*  at  least  .120,  aai  for  the  3$  level*  *16Q» 
for  the  $8$  .rAMfceshtj  GOT'  Total  mi  the  %wf  Mechanical  Cmpmhm- 
sicn.  to  lie  at  the  $f  lave!  of  the  difference  wait  be  at 

least  *153,  .sal  for  the  1#  level*'  the  difference  snst  be  at  least 
*175*  Jn  Table  IB,  pa ire  of  correlatioa.  coefficients  which  differ 
at  the  5%  Intel  are  narked  wiw,  one  Star  and  those  significant  at 
the  If  level  are  sarksd  with  a  double  star. 


«Th®  &tas*da*&  error  ef  the  difference  for  ooH^ring  the 
t*«©  correlations  has  coaputed,  u&ir*#  the  standard  error 
of  r  free  a  universe  having  a  wan  of  r*Q,  and.  observing 
the  correlation  between  the  rf»  of  the  two  greupe  to  be 
it69*  ‘The  correlation  but  ween  the  r?»  of  the  twi  group* 
for  the  Marins  Oorp*  Aptitude  Tests  was  *62. 


■**  *  -  ~  -  #•*  **?-_»*  <e 
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One  sight  next  look  At  the  difference*  in  correlation#  between 
the  aptitude  test*  and  Phase  III  examination*  for  the  two  method* 
of  presentation  from  the  point  of  view  of  the  examination#* 


Ilecirieity  I  above  the  greatest  differenced  between  its  correla¬ 
tions  la  Groups  1  and  H  with  aptitude  test  scores  *  the  tests 
shewing  significant  differences  are  the  ft  Verbal,  Eg  Seasoning, 
the  GCf  Seeding  and  Vocabulary,  ths  OCT  Total  Score,  and  the  lairy 
Meehaiiical  Ccnprehensioa  Test*  Ifrtfc  the  exception  of  the  last 
named  test,  thaec  are  tests  which  are  central  to  ths  usual  con¬ 
cepts  of  intelligence*-  The  Hi  lumber  factor,  Arithmetic  Beasociing, 
and  Arithmetic  Computation  each  show  quite  similar  correlations 
for  Groups  X  msA  II* 

O 

Mechanic#  I  and  IX.  show  similar  results*  ,  The  greatest  dlserimins* 
tioos  for  both  of  thesis  evidences  of  learning  art  Shown  in.  the. 
corrsl^tAon"  the  tecta  ft  Verbal,  1ft  Herd  Fluency,  &$  Reason- 
lag,  and.  with  the  'GOT  Heading  and  Seasoning., 

The  Hatfcomatioa  I  and  XX  examine!  lens  show  much  the  sans  pattern 
of  differences  in  correlation  with  the  aptitude  tests  as  do  the 
Ifecft&ttlo*  eliminations* 


Another  view  of  the  results  presented  in  Table  1 B  is 


T|||e.  Xfesbdws  the  .partial  regression  coefficients  for  each,  of  the 
12  aptitude  -tests  oh  each  of  the  six  Phase  III  examinations,  the 
Final  Average  for  the  course,  thi  Performance  Achievement  Quotient 
(FAQ)  and.  Factor'  F,  successively  as  dependent  .or  criterion  variables 
Ths  partial  regression  coefficient  is  an  indicator  of  the  unique 
oootribiation  tot  net  relationship  of  the  test  score  to  the  dependent 
variable*  The  beat  showing’  th#  greatest  disoriadnatlon  between 
Group  X  md  Gro#  XX  for  Phase  ISC  examinations  is  factor  It  Beeson- 
3m$»  tees  other  factors  of  the  Prjmsry  Mental  Abilities  Test, 
fliibej*,  Verbal  end-  Word  fluency,  .along  with  the  Reading  and  Vooafcm- 
X&ry  #f  the  OCT  are  next  in  ordexv  in  ‘their  die  crimination  * 

Ip  each  -'Case,  the  ’  coefficient  between  the  aptitude  test 

score  and  examination  sort  is.  higher  for  Group  It  Bote  than  for 
Group  lit  Why.  It  is  interesting  to  note  that  only  the  Arithmetic 
lloasoning  of  the  GST  -showed-"  »o  -«i»cri*(diistloji.  at  the  levels  narked* 
Of  the  P,ria» iy  M&nbal  Abilities 'factors,  neither  the  Space  factor 
nor  tbs  IKsnory  factor  showed  much  difference  In  their  correlations 
with  the  Phase  XXX  exaaimatlons  for  the  two  methods  of  presentation* 
Gorrespmuiingly,  the  OCf  .Pattern  Analysis '  al so  showed  little  differ¬ 
ence. 


The  factor  scores  of  the  Primary  Mental  Abilities  seem  to  be  more 
useful  for  the  purpose  of  this  siu%  than  do  the  Karine  Corps  Apti¬ 
tude  Tests*  Or  V  ther  hand,  the  Karine  Corps  Aptitude  Tests  are 


wore  effective  than  ttea  Primary  Mental  Abilities  tests  for  the 
purposes  for  which  these  tests  were  designed.  Such  evidence 
opens  the  door  to  these  conclusions ; 

1*  Host  of  the  aptitude  tests  used  in  this  experi¬ 
ment  consistently  correlate  more  highly  with 
marks  on  the  course  examinations  of  those  groups 
taught  by  the  rote  method  than  for  those  taught 
by  the  method. 

2.  learning  by  the  rote  method  is  more  closely  re¬ 
lated  to  such  aptitudes  as  Somber  ability  (31), 

Verbal  ability  {?),  Seasoning  (S),  and  Kbrd 
fluency  (1)  than  is  learning  by  a  why  or  explana- 
ti m  method* 

3  *  Xhs  performance  on  the  eaaminstlcns  may  be  more 
consistent  and  uniform  when  course  material*  * 
have  been  presented:  to  be  learned  by  rote  methods, 

.  thus  permitting  higher  correlations*  the  course 
examination#  may  be'  a  mm  adequate  measure,  of 
material,  learned,  by  rote  method©  rather  than  that 

this  is  apparently  the  method  usually  followed  and 
the  exwdnatian  questions  have  been  validated  with* 
in  essentially  that  method'. 

Mental  Abilities  fast,  chosen  because  of  it 
to  the  situation*  showed  £X  of  it*  34  pairs 
iione  to  differ  at.  the  1$  or$$  level -of  signif lance,  Sixteen  of 
the  tk  were  at  the  2$  level.  '1C he  We&im ,  Corps  Aptitude  test#  show¬ 
ed  XI  of  it#  %  pairs  of  correlation#  With^Bsaee  111  examinations 
to  differ  in  a  statistically  significant  amount.  (7  at  the  2$  level 
and,  4  at  the  5$  level)* 

fable.  19  also  show®,  the  multiple  correlation  coefficient  of  the 
twelve  tests  for  each  dependmt  variable  for  tSmup  I  and  for 
Group  Xt%  fho?i«  .coefficients  (E)  shown  at  the.  bottom  of  the  table., 
are  the  correlation#,  of  the  examination,  with  the  optimally  weighted 
of  all  twelve  aptitude  test  scores*  'For  example,  the 
twelve  teste  combined  at  the  best  linear  'weights  correlate  E  -  *79 
with  the  Math.  X  examination  for  Group  X  and  E  *  *67  for  Group  II* 


For  all  but  one  of  the  Phase  III  examinations  the  value  of  S  it 
greater  for  Group  I,  taught  by  the  rote  method*  On  the  average, 
this  difference  in  the  multiple  correlations  is  .15*  nineteen  of 
the  72  regression  coefficients  of  the  Marin©  Corps  Aptitude  Tests 
in  the  6  Jhaiiii  111  examination  grades  are  *200  or  greater,  while 
only  5  of  the  72  Primary  Mental  Abilities  factors  have  regression 
coefficients  as  great*  The  Karine  Corps  Aptitude  Tests  carry  the 
greater  part  of  the  greater  portion  of  the  predictive  load* 


> 


Only  three  of  the  aptitude  tests  show  consistent  results  for  the 
majority  of  the  examinations*  Factor  1 Is  Verbal  and  the  GCT  total 
score  show  slightly  higher  regression  coefficients  for  Group  II, 
while  the  Many  Mechanical  Comprehension  test  shows  the  reverse. 


Mach  pair  of  such  coefficients  of  Group  X  and  Group  II  showing  a 
difference  of  at  least  *200  has  been  starred  in  Table  X9*  This 
difference  was  chosen  arbitrarily,  since  the  computation  of  a 
critical  ratio  for  partial  regression  coefficients  is  a  somewhat 
lengthy  process.  For  the  purposes  of  this  study,  the  selection 
of  some  such  arbitrary  Talus  will  serve.  Four  such  differences 
are  show®  for  the  Primary  Mental  Abilities  factors* 

V*  Verbal  {Math  I) 


M*  Sted  Fluency  (Math  l) 


In  the  first  two  factors,, 
greater  than  for  Group  X* 
reverse  was  true* 


the  coefficients 


For  the  last  two  factors  the 


Father  V  shows-  consistent  direction  of  difference 

Phase  HI  examinations 

a  larger  coefficient  for 

Group  II# 


that  whilj  Factor  Vs 
■feral,  bo  success  in  Phase  III,  whether  taught  by  one  or  the  other 
nebbed.  trainees  with 


V  scores  tend  to  get  better  muft*  when 
the  why  method,  amd  those  With  higher  E  scores  tend  to  get 
better  marks  when  taught  by 

cated  above  are  snorted  by  the  partial  regression  coefficients  for 
the  Marine  Corps  test  shown  in  the  same  table#  The  GCT  total  score 
mhmm  larger  coefficients  for, Group  II*  Mhy,  than  for  Group  It  "Bote, 
parallelling  the  evidence  showr  by  factor  Vs  Verbal.  The  GOT  Beading 
and  Vocabulary  test  shows  mors  nearly  the  same  results  as  factor  Hr' 
Bmasondxig.  The  sero  order  intercorrelations  of  the  tests  indicate, 
however,  that  this  test  is  a  little  more  similar  to  the  Yt  Verbal 
factor  then  to  the  Bs  Beseeming  factor#  Much  of  the  possible  net 
regression  of  the  Primary  Mental  Abilities  factors  on  the  examination 
mortal  may  be  overshadowed  when  using  the  Marins  Corps  Aptitude  tests 
In  the  mam?  regression  equation. 


Table  20  shows  the  partial  regression  coefficients  of  the  Primary 
Mantel  Abilities  factors  m  each  of  the  Phase  III  examinations,  on 
the  final  course  average,  the  Performance  Achievement  Quotient,  and 
on  the  F,  centroid  factor.  In  general,  the  regression  coefficients 
for  the  Tote  group  and  for  tee  why  group  are  quite  similar.  In 
Table  20  the  regression  coefficients  for  Nt  Humber  are  greater  for 


♦** 


% 

i 


Group  I*  Sot©  than  for  Group  IIs  Vhy.  Factor  Vs  Verbal  is  the 
most  important  aptitude  shown  in  the  table.  Its  regression  co¬ 
efficients  are  the  largest  of  any  of  the  aptitude  factors.  Its 
differences  for  Groups  I  and  n  are,  in  general,  in  favor  of 
Group  I. 

If  one  considers  the  F*  factor  as  the  best  overall  evidence  for 
learning  in  Phase  XXX,  'then,  regardless  of  method  of  instruction, 
these  having  higher  scores  in  V*  Vsrbal  and  If*  tford  Fluency  do 
best  on  the  snort  nations,  the  evidence  from  fable  20  leads  to  one 
of  two  conclusions* 


1«  the  two  methods  of  teaching  do  not  draw  upon 
markedly  different  patterns  of  aptitudes, 

2.  the  two  mthods  of  instructional  performance 
were  not  eigtsifieaatly  different. 


,  ■  •  ,  ■  > 

Farther  evidence  regarding  the  hypothesis  of  the  study  is  offered 
in  the  results  from  the  teaching  of  Phase  X,  Unit  4at  Aircraft 
*  Ptetliaariiati on  by  the  two  methods.  Only  classes  28  (rote)  and 

29  (why)  were  involved  in  this  part  of  the  experiment* 


the  data  arc  shown  in  fable  21.  the  correlation  coefficients  and 
regression  coefficients  for  Group  It  let#  are  shown  below  and  to 
the  left  of  the  diagonal  end  the  corresponding  data  for  Group  lit 
ffety  ari  above  and  to  the  right  of  the  diagonal.  latercorrelations 
among  the  aptitude  teste  were  used  in  computing  the  partial  re¬ 
gression  coefficients,  but  seed  not  be  examined  here  for  other 
purposes. 


Qm  might  first  compare  the  correlations  of  each  aptitude  test  with 
the  examination  in  Aircraft  Familiarisation  for  the  two  methods  of 
instruction,  the  largest  differences  which  show  a  larger  correla¬ 
tion  coefficient  for  Group  It  lots  than  for  Group  XI*  Vhj  are  the 
following  aptitude  tests t  Si  Space,  Vs  herd  Fluency,  Hi  Memory, 
Arithmetic  Comprehension,  Arithmetic  Seasoning,  and  GOT  Total  Score, 
lone  of  the  aptitude  tests  showed  correlations  with  the  examination 
noticeably  greater  for  Group  H *  Xhy  than  for  Group  Is  Rote. 


The  comparison  of  the  partial  regression  coefficients  for  Group  I 
and  Group  XX,  shows  that  Vi  Herd  Fluency  is  much  more  important  frr 
the  rote  method  than  for  the  why  method  and  that  while  Ms  Memory 
carries  practically  no  importance  for  rote  learning,  it  has  a  nega~ 
r  tive  weight  for  the  why  method. 


The  Vi  Verbal  factor  is  important  to  both  methods  of  learning,  but 
those  with  a  high  score  on  Vi  Word  Fluency  learn  better  by  the  rote 
method,  and  those  with  a  lew  score  on  M*  Member  do  better  on  the 
ufcr  method,  then  the  Marine  Corps  Aptitude  Teste  are  also  taken 
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into  account,  it  nay  be  concluded  that,  other  thing!  being  equal, 
those  trainees  with  higher  scores  on  the  Heading  and  Vocabulary 
test  and  on  the  Pattern  Analysis  test  learn  better  when  taught  by 
the  why  method, 

the  patterns  shown  by  the  above  are  illustrated  in  Table  22, 


TABTI  22 


Atmos  micauTic*  marks 

fo*  aircraft  famx  uahuatiom 


Test  Score  Pattern 

Class  28 
Rote 

Class  29 
Hhr 

Had  above  average  score 
on  Mt  Memory 

80 

78 

Had  below' average  score 
cm  Mt  Mnaory 

78 

83 

Had  above  average  score 
on  Vt  Word  Piracy 

86 

80 

Had  below  average  score 
on  Mt  Herd  fluency 

70, 

80 

'  ’  •  ,> 

the  data  in  this  table  shows  that  those  trainees  with  below  average 
scores  on  Mi  Mmsoty  receive  higher  average  examination  grades  when 
ta*$ht  by  the  jrtjy  Method  rather  than  the  rote  Method,  and  how  those 
with  above  average  scores  on  Mt  Herd  Fluency  receive  better  exasdna- 
fci<**  **fks  when  taught  by  the  rote  method  rather  than  by  the  why 
Method, 


tim  Maw  Interest  Teat 


Correlations  of  the  Kavy  Interest  Test  scores  with  each  of  the 
course  examinations  for  Group  It  Rote  and  for  Group  lit  hhy  are 
•hewn  in  Table  23.  In  each  pair  of  correlations,  the  upper  mam¬ 
ba*  is  for  the  Group  It  Rote  sample  and  the  lower  one  for  the 
Group  lit  Rhy  simple • 

A  correlation  coefficient  for  Group  It  Rote  meant  be  at  least  *151  to 
be  considered  more  than  Just  a  random  variation  fron  a  trot  value  of 
•ere  {5%  level  of  confidence ) .  The  corresponding  value  for  Group  II? 
Rhy  i*  A 55.  The  coefficients  that  are  significant  at  the  5%  level 
are  followed  by  one  dot  and  those  large  enough  to  be  si&iifioant  at 
the  l£  level  are  marked  with  two  dots.  Three  Interest  scores  show 
fairly  oensistent  and  significant  positive  correlations  with  the 
eTtart,  ration  marks  in  tbs  rote  sample: 
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AD  -  Aviation  Mate  (Mechanical) 
AO  -  Aviation  9rdnanc**m 
HI  -  Mechanical  Group 


Interest  score*  ahov  fairly  consistent  and  significant  nega- 
correlation#  with  the  mm&mk&m  mark®  la  the  rote  ample 


it 


2K  -  Storekeeper 

H3  -  Clerical  Group 

H8  -  Clean  Heeds  Activities 


Only  mm  key  shows  any  consistent  and  significant  correlation 
emwinaUen  auks  for  the  «£$;  group.  CS  «  CoeadeiMiryea^  show#  nega* 
tim  oetmletion#  for  both  the  why  and  the  rote 


Such  corkeXaticne  do  generally  danumstrete  'validity  for  the 
tavssh  feet-*  Hctfmr*  tide  lack  of  correlaiim  with  eaasdnation* 
for  the  a^'fgoMB  As  not  trained  *  For  the  purposes  of  this  study 

'  jtjf  .jeasEZiTL.  ^  ^  *  i-jiL 


differences  in  mine  within  each 
pextiaemt  data* 


of  coefficient#  are  the 


Each  pair  of  Croup  1  and  Group  II  cox^latica  coefficients  which, 
differ  Et  the  jjt  level  of  significance  (.17?)  is  satirised  with  a  star 
and!  if  slpdfAcant  at  the  1%  level  (.231),  two  atari#  Of  'the  150 
pairs  «jf  correlation*  with  Phase  III  castrations*  38  are  so  narked* 
fm  of  the  Interest  Score#*  13  ~  Office  *«d  Cl#rl.c«Ci  and  H?  «•  Verbal 
,  Activities  shoe  sigsiftaidni  and  consistent  differences  for  each  of 
the  six  c<**p9u*i»<ms.  3K  -  storekeeper  shoes  significant  difference# 
for  five  of  the  sis;  oospsriscnif*  118  «  Clean  Hands  Activities  shorn 
a  aisdlar  hat  nob  as'  slpif leant  mlatiofcjtoip*  these  four  Interest 
Scores  correlate  negatively  with  the  eaaaination  scores  far  'the 
Group  Ii  lot#  ample  and  abort  aero  in  the  Croup  XXs  Why  ample  „ 

Sveh  data  could  reflect  a  dislike  for  the  MOO  rate  activities*  but 
did  not  do  an  in  Creep  II*  It  is  poaaible  that  these  do  reflect 
attitudes  negatively  related  to  one  Method  of  instruction,  aid  unre¬ 
lated  to  another* 

Four  other  Interest  Sooree  shew  consistent  differences  in  their 
correlations  with  the  Phase  III  eranJnation  scores# 

AD  -  Aviation  Mate  (Mechanical) 

AO  -  Aviation  Cxtknincsaan 
(M!  -  (fanner*#  Mate 
HI  -  Mechanical 


While  few  of  the  differences  are  large  enough  to  b a  individually  sig¬ 
nificant*  the  trend  suggests*  stay  ham  sons  real  laportance;  that  the 
ret#  nethod  of  inatmctica  ie  better  responded  to  by  those  whose  in- 
tereets  are  typical  of  rates  open  to  MDG  trainee*,  bat  the  why  uethod 
of  instruction  is  reapendud  to  positively  or  negativsly  by  trainees 
whose  interests  are  not  those  of  HOG  rates. 
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The  data  just  presented  3#ad  to  the  following  conclusions* 

1.  khan  the  methods  of  instruction  differ  consistently, 
ths  patterns  of  aptitudes  required  for  success  do  shew 
reasonable  find  acceptable  differences, 

2*  hte  the  method#-  of  instruction  do  not  differ  ele&irly 
and  consistently,  the  patterns  of  aptitudes  do  not 
and  cannot  reflect  .sensible  difference#,. 

3*  Ml  thin  the  Jfisciumicisl  Occupation#  Group,  those  with 
the  interest#  ohar&s  tabetic  of  mechanical  rate#, 

Isam  better  by- the  rote  method*  This  could  fee  a 
reflection  of  the  fact  that  the  trainee#  included  in 
the  study  ware  assisted  to  be  trained  for  mechanical, 
occupations,  Those  whose  interests  coincided  did 
better  Mien  trained  in  a  manner  typical  for  such 
kinds  of  occupation#, 

Mere  specifically,  the  data  presented  showed  the  following* 

1*  The  correlations  of  aptitude  test  scores  with  «x*s&-> 
nation  marks  were  higher  for  the  rate  presentation 
thin  far  the  presentation*  This  is  probably  due 

to  the  examinations  used,  rather  than  to  differences 
in  consistency  of  performance* 

2*  The  average  examination  sarka  were  higher  for  the  why 
presentation  than  for  the  rote  presentation ,  It  1# 
possible  that*  ~ 

a*  Trainees  learn  more  when  the  why  method  is  used* 

b*  Trainees  score  higher  on  examinations  when  the 
same  examinations  were  used  by  iasediateOy  pre¬ 
ceding  classes*  This  factor  could  be  operative 
also  in  reducing  or  alternating  the  correlations 
for  the  zk%  presentation  relative  to  the  rote 
presentation* 

3#  Over  all,  the  Murine  Corps  Aptitude  Tests  correlated 
higher  with  examination  marks  than  did  the  Primary 
Mental  Ability  Tests. 
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Xu  general,  the  Prisary  Menial  Ability  Tests  were  »oro 
fwataihiYs  to  differences  In  the  Methods  of  instruction 
than  mm  iho  Ittrd&t  Corps.  Aptitude  Tests. 


5#  The  partial  regression  coefficients  of  the  aptitude 
tests  on  cow's#  examinations  in  Phase  III  sheer  that* 

<.  1 

a*  Vt  Verbal  factor  and  OCT  total  score  contribute 
to  the  xxmodaation  scores  for  both  methods  of  in¬ 
struction,  hut  sore  to  the  wty  method, 

b«  If  Reasoning  end  OCT  Reading  and  Vocabulary  Test 
oo&tr&mie  store  to  the  wntnin&iion  scores  for  the 
miff  presentation. 

6*  Coaeidariiiig  the  partial  regression  coefficients  for 
the  IMnary  HMxtnl  Abilities  Tests  without  the  Marine 
Corps  Aptitude  Tastes 

a«  It  Munber  contributes  no  re  to  the  attaudnation 
scores  for  the  rote  presentation. 


h«  ft  Verbal  wd  R*  Keasoni*  re  important  to  both 
'Andes  of  presentation. 

7*  In  so  fiur  As  there  is  not  a  clear-cut  difference  5jc 
aptitude  patterns  for  learning  by  the  rote  presenta- 
tioa  ansi  by  the  j|£  presentation  —  Phase  III  —  is 
likely  a  reflection  of  a  Lack  of  a  clear-cut  differ¬ 
ence  in  th#  two  nodes  of  presentation  as  actually 
print: iced.  Thjt  olneeroen  observer  on  several  occa¬ 
sion*  reported  that  he  could  not  eee  sharp  differences 
in  the  teaching  shea  following  the  rote  art  hod  end 
nhte  ifoUeniai  the  netted  in  Rase  III,  although 
his  zhm'mtimH  did  show  differences  in  the  *uhys  per 
h our*  shew  in  Table  8.  Ha  also  reported  that  differ¬ 
ences  in  the  instruction  by  the  two  Methods  In  Aircraft 
ftidliAriSAtlen  seened  acre  distinct  and  clear. 


£.  The  expezlantal  data  in  Phase  I,  Unit  4a  s  Aircraft 
Fasdliarisaticn  show  mas  clear  differences  in  apti¬ 
tude  patterns  required  for  success  in  the  two  instruc¬ 
tional  Methods* 

a.  The  correlations  of  the  aptitude  test  scores  with 

the  eatadnation  narks  in  Aircraft  faaillarisation 
art  higher  fbr  the  pro  sent  at  ion  than  for  the 

M|g  presentation# 

b.  The  partial  regression  coefficients  show  the  fol¬ 
lowing  pattern} 


